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were reinforced with % it steel 


The Market House Bridge at Monterrey, Plier So egg 
Mexico. isk ie 
By LLOYD BK. SMITH,* Assoc. M. Am. Soc. C E 
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commenced ten days later and completed Octo- It comes to this, that anything which lessens the inter pectuses on another pege has died out in America, that 
ver 1 est of the re pages tends to hinder the purpose of is, among journals of any standing. In London the 
Alfred Giles, of San Antonio, Tex., was the su- the advertising; protect the reader and you safeguard the mining papers are still subvcntioned in various ways; the 
| ticser or no one t} as hec . n , = Te > o . , ay 7 ¢ ¢ . j 
pervising architect, and the field work was in perenne r, for n n hat has become annoyed or dis mining company pays for an account of its meeting, 
3 . pleased with the r.ading tter is ] ly to spe . f . , ro in tee want , ae 
charge of his engineer, J. F. Woodyard, Jr.. who Pigs i : ading matter 1 “oy y to spend ee for the publication of reports, for reprints of the speech 
: time ovir he adverlisements; on the contrary, it is the made by its chairmatr anc or st 7 ther Vays 
also designed the market building 30th bridge - — Data od 7m ; ; : s ds me Oe sundry other ways in 
ie Satisfactory character of the articles that will cause a which it gets favorable publicity; the papers distribute 
and market house were erected by the Topeka 


reader to hold a paper in his hands long enough to turn praise or blame, or maintain an ominous silence, accord 








Bridge & Iron Co., of Topeka, Kan. ovir the pages of advertisements. ing to the amount of advertising taken with them. Paid 

=~ But we shall be told that there are write-ups and matter appears in the heart of the reading pages, the 

Th W _ U * write-ups; that what we have said may apply to certain right hand watches the left, the business d partment end 

e rite- p. forms of this method, but it does an injustice to the the editorial are partners in a sordid business And 

The exploitation of a manufactured product in the killful write-up, which gives reliable information while what is the result? The advertising pages have scarcely 

guise of reading matter is called a ‘‘write-up.’’ It is incidentally fulfilling another purposs This is a mat any value Whv? Because th’ reading matter is un 
not a literary word and it does not represent literature: ter of opinion. Even the best of the stuff sent broad- reliable. There you have it. 

it is the exponent of a commercial idea in the guise of cast by the publicity bureaus of manufacturing com In America the leading mining journals do not insert 

civ ntifi yy technical information panies is th. facts lurk fallacies; be- paid matter in their reading pages, and the only blemish 

In the daily press you find yourself reading a para- tween the andwiched the exaggera is the “‘write-up,"’ which is a sop to Vcrberus, the 


donation of extra publicity gratuitously to those who ad 
vertise, Or are expected to advertise, in the paper. Thi 
reminds us of a petty form of ‘‘graft’’ operated in con 





nection with write-ups.- A firm that dos not advertise 





with you will send a write-up ‘‘beczuse it is interest 
ing’’ and it will have the cheek to ask you to publish it 
to the end that its products may be advertised free. Thi 





dos an injustices to the advertiser that pays. The ex 
ay cuse to be made for the ‘‘write-up’’ is that it is a cour 






Se e tesy to a client, a concession to one with whom you ars 
‘e4 zz". - doing mutually profitable end honorable business, there 
a ) on | a as Fast " me - - ° P * ‘ ty 
| ats Pree Rt en PIONS < il . _— ES fore when a non-advertiser asks for adv rising : pace in 
- . r LP A ERY | your reading pages he exhibits monumental effrontery 
« 79" a 1976 ie Your reader does not even heave the satisfaction of turn 
nary ngitvdina ection Halt de Elevatior ing to the advertising pag s for further information. A 
young man obtained a testimonial as to his ability from 
his own mother That is the ‘‘write-up’’ in its simplest 
form—interesting to the family! 
kK 200° > 6 Stalls, 9103 } ee eee 
dae THE EFFECT OF CALCIUM ALUMINATE upon 
i Mortars as briefly reported by Mr. Henry S. Spackman 
in our issue of Dex 10, 1908S, p. 658, has been more 
i i $ ne exhaustively treated by the same author in ‘“‘The Journal 
of the Franklin Institute’? for March, 1909, p. 186. For 
2s the benefit of those of our readers who did not see the 


paper in our columns we would say that Mr, Spackman 


coe Tl ew N as t -aleci al inate » ri lime é 
ae o NG. NEW has found that calcium aluminate, mixed with lime and 


an | r T 7 - 299 ~ certain more solid aggregate such as shale or clay 
= : ground to fineness, makes a remarkably strong cement 
el CT eta Halt section without the need of burning. It was also found that 
ma | ides aa the aluminate added to natural cement gives it slow 


setting properties and also a rapid increase in strength, 

properties which now make Portland cement so much 

FIG. 2. DETAILS OF THE MARKET HOUSE BRIDGE, MONTERREY, MEX. pa rian liga cen gl Rl arash mel ipgy A omensiei 
explained in the Franklin Institute paper, which is too 
long to be abstracted in this journal. 
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graph that begins with a seductive reference to the tions of a salesman It may be a long way from the + 

grandeur that was Greece or the glory that was fervid rot of a corn doctor to the pseudo-scicntific liter EXTENSIVE MUNICIPAL IMPROVEMENTS at San 
Rome ind «ends by recommending Snooks’ soap. In ature of a publicity manager, but there is every greda- Francisco are proposed for early construction. Among 
the financial press you become absorbed in a picturesque tion between them and they are tainted by the same fatal these is a sewerege system to cost $4,000,000. It is ex- 
account of South African mining only to discover that dc fect pected that parts of this sewerage system will be let in 
you have been inveigled into a consideration of the It is the editor’s duty to protect his reader; in so doing separate contracts during the year, in values ranging 
opportunity for sudden wealth presented by the shares he advances the best interests of the advertiser, for by from $50,000 to $300,000. The auxiliary water-supply 








of the Great Bullion Extended Mining Co. in southern such methods the advertiser is given the best opportunity system, a plan for which was outlined in our issue of 
Nevada In a technical paper you plunge into a turbid to win the attention of the reader. For this reason the Jan, 16, 1908, will also be started this year. The first 
description of pumps and their work in mines, to find signed article that masquer- 
that the purpose of the article is to recommend the ades as an independent state 


Jones centrifugal pump manufactured by the Jones Co., ment, while really the puff of 

of Jonesville, Tenn an advertiser, is particularly 
If you are good natured, not too busy, and possessed objectionable 

of a sense of humor, you laugh at yours If as the victim Not content with self-lau 


f a practical joke; if, however, your liver is sluggish, or 


y man, or do not appreciate foolery, you 


datory paragraphs, ome 





manufacturing firm employ 











kick yourself for being deceived and there is developed technical men to write 
i longing to express your sentiments to the responsible articles for publication, in 
editor. Undoubtedly, the ‘‘write-up’’ is in the nature which the principles under- 
of an pertinence, lying certain types of ma- 

But side the cruder forms of this insidious method of chinery are specially advo- 
gai g publicity without payment, there are unaf 





cated, so as to prepare the 
fected descriptions of manufactur:d products that ap- way for the reception of a 
pear in trade and technical pape Thus the write-up recommendation of the ma 
vecomeE 1 Speciou indorsement of one advertiser chines themselves. Of course, 
the expense of the other advertisers, and there is no reason why the 





it is to the detriment even of the favored in inventor O1 the manu 
dividual. For it is obvious that if a ‘‘write-up"’ is not facturer of a machine should 





stworthy as matter coming from an unprejudiced not tell the truth in an in 


the interest of the reading nd it hap- 


ource, then i lesse teresting way 
ns often that information 





portion of the paper and renders the advertising less 


pe 


concerning proce 





ses and de- 





valuable There is no escape from this conclusion. 


The repress tiv far é ir es ¢ ‘ 
The repr itative of a machinery firm brings a de vices can be obtained only 





ption of his works, wit 1 photograph of the estab- 


lishment ind want it published as reading matter. 


from sucl ources. In that 





case, the position of the 
author should be frankly 
stated; it certainly would be 
deemed a courtesy to the 
reader and would tend to in- 


The sight of it in the paper may gratify the members of 
that particular firm, but it is certain that it is of value 
o no one else, for the products of manufacture do not 
depend for their excellence on the appearance of the 
building in which they are made Moreover, the inser- 





FIG. 3. THE ARCADE ON THE MONTERREY BRIDGE. 


of the reading pages that wins ° 


: spire confidence. Any feature 
tion of such an article is not fair, for the advertiser 


is simply asking for so much gratuitous advertising 
in a part of the paper where he thinks he may get ex- 
‘eptional publicity. The reader is annoyed, for the 





the confidence or commands the respect of the reader, contracts to be let on this system will include 50 rein- 
by so much increases the value of the rvice given to forced-concrete fire cisterns, 91 miles of cast-iron water 








the advertiser. pipe, two salt-water pumping stations and two reinforced 

“write-up” is not of interest to him; he does not rate Is this Utopian and impracticable? We trust not. It concrete reservoirs. Mr. Robert Loughery is Secretary 

Smith's pumps by the look of Smith’s factory is sound business, not poctry. The practice uf recom- of the Board of Public Works, and Mr. Marsden 

*Editorial in the ‘‘Mining and Scientific Press’’ of Dec. mending mining stocks and puffing companies in th Mansen, M. Am. Soc. C. E., is City Engineer of San 
26, 1908. editorial columns because they advertise their pros- Francisco, 
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The Development of Telephony.* 

By SERGIUS P. GRACE,+ M. Am, Inst. E. E. 
The transmission of intelligence by the telegraph had, 
by the middle of the last 


of development, and was 


reached a fair state 
it that the invent- 
ors of telegraphic apparatus should turn their attention 
the creation 


century, 


but natural 


to of telegraphs which would not require 
skilled operators This was accomplished in the early 
70's by the invention of the printing telegraph whose 
step by step mechanism would reproduce at the receiving 
end of the line any character or letter struck at the 
transmitting end One of the earliest successful types 
of printing telegraph was invented by Elisha Gray. 
Scientists and laymen alike had dreamed of the long 

















Fig. 


% 


An Early Telephone Switchboard. Made 


by Charles Williams, Boston. 


distance transmission of articulate speech, but its ac 
complishment seemed so far in the future that when the 
printing telegraph was developed it was hailed as one 
of the great nventions of the century, and it was 
predicted that it would have a most profound influence 
upon the business and social relations of the country 

As far back as 1874 the city of Pittsburg was supplied 
with a printing telegraph system, making use of the 
Gray printer Many of the iron and steel companies 
had printers in their offices, connected to a central ex- 
change located on Fifth Ave. in the First National Bank 


Building. 
District 
trict’’ 


These printers were operated by the Central 
and Printing Telegraph Co., the ‘‘central dis- 
part of the name referring to the messenger 
branch of the business. 

When in the memorable year of 1875, Alexander Gra- 
ham Bell gave to the waiting world the masterpiece in- 
of the the electric telephone, there 
many who it a scientific toy; but 
the discerning ones saw that properly developed it was 
to be labor saving invention the 
Among T. B. A. David, the Presi- 
the and Printing Telegraph Co 
fall of 1876 he investigated the electric telephone 
of Bell, afterwards he witnessed 

a Bell telephone in combination with 
recently invented transmitter of Thomas A. 
Edison. Mr. David, with his broad mind, instantly saw 
the possibilities the telephone and determined that 
Pittsburg should be one of the first cities in the country 


vention century, 


were considered only 


the of 
the 


Central 


going greatest 


ages. latter 


was 
dent of District 
In the 
ystem and 


shortly a 


trial of 


the 


receiver 
carbon 


of 


to exploit this invention. Having control of the lines 
of the Central District and Printing Telegraph Co. he 
w in a good position to introduce the telephone. 

The telephone exchange established by Mr. David rep- 
resented the Western Union Telegraph Co., who at that 
time were fighting the National Bell Telephone Co. for 
control of the telephone field. The Bell Company also 
established an exchange in Pittsburg, but in the year 


1880, at the close of the famous litigation between these 


rival companies, the two exchanges in Pittsburg were 
consolidated. However, the old name of the Central 
District and Printing Telegraph Co. was retained be- 
cause of the very favorable charter which it had secured 
from the state, This explains the peculiar name of one 
of the largest of the Bell licensee companies, and brings 


out the fact that originally it was chartered to exploit the 
printing telegraph. 


From 1876 to 1886 the telephone all over the country 
had a struggle for existence. The telephones were of 
the crudest type, the switchboards were simply adapta- 

*Part gf a paper presented before the Engineers’ So- 
ciety of Western Pennsylvania, September, 1908. 

*General Superintendent of Plant, Central District and 


Printing Telegraph Co., Pittsburg, Pa. 








tions of telegraph boards, and the vast amount of iron 
wire strung on roof toy wes a combination not produc 
tive of a telephone service such as would inspire the 
confidence of the public Added to these har ips the 
introduction of the electric trolley id electric ght and 
power service made the grounded telephone lines ex- 
tremely noisy by induction A an example of the 
crude switchboards of early days a switchboard is show: 
in Fig. 1, which wa made by Charles Williams in 
his old Boston shop in the early SO This board wa 
a number of year for a private branch ex 
the Dixmont Insane Asylum 
From 1886 to 1896 the various telephone companies, 
issisted by the engineering departments of the American 
Bell Telephone Co. and the Western Electric Co., made 
heroic efforts to develop apparatus and lines suitable for 
the transmission of electrical energy for articulate 
speech It was early found that iron wire, because of 
its high resistance and inductance eriously retarded 
telephone speech, but opper wire could not be used 
because of it low tensile trength It was not until 
Thomas B. Doolittle, of the engineering staff of the 
American Bell Telephone Co., developed the process of 
hard drawing copper wire that copper could be used at 
all for outside lines in the development of telegraphy 
and telephony 
Even with the advent of metallic circuits many trou 
bles were experienced with the telephone lines from ex 
ternal induction from electric light and power wires, 
making the telephone line noisy, and from induction 
caused by neighboring telephone circuits, resulting in 
the phenomenon called ‘‘er¢ talk.’ A system of trans 


positions had to be developed which would keep the line 




















reasonably free from induction from outside sources and 
yet which would prevent ‘‘cross talk’’ from one telephone 
circuit to another Cross talk’’ is overhearing from one 
circuit to another, the current being induced electro 
magnetically and electrostat llv without metallic con 
tact 

Because of he lar numbe of wire required in 
telephony became imperative to design a cable which 
would accommod?te in a small space many hundreds of 
wires After a long period of development work Mr 
Patterson of the Western Electric Co, finally developed 
his paper insulated, lead covered, telephone cable, which 
till remains the standard of the ‘lephone world 

The development of switchboard equipment and ap 
paratus was also rapid in this period, and when the mul 
tiple magneto switchboard with self-restoring drops wa 
invented it was considered by ome that the limit of 
switchboard improvement had been nearly reached 
the early 90's it was clearly seen by discerning tel 
phone engineers that to meet the demands of service in 
large cities a faster and more efficient type of central 
office switchboard must be developed than the old mag 
neto Furthermore, in the old magneto system, bat 
teries were placed in each telephone for the operation 
of the transmitter, and an alternating current generator 
was supplied for throwing the drop at the central office 
The maintaining of these thousends of distributed bat- 
teries and alternating-current generators was a severe 
burden upon the telephone companies, and unless they 
were well maintained poor service resulted In fact the 
magneto telephone may be looked upon as a_ small 
power-house in which there are means for generating 
single-phase alternating current and battery direct cur 
rent. 

One of the greatest difficulties with the old type 
boards was the lack of supervisory signals for the guid- 
ance of the operators In the larger cities where it was 
necessary to trunk calls from one office to another, this 
was particularly exasperating and annoying The time 
consumed by the operators on these trunk connections 
was expensive and premature disconnections were the 
rule instead of the exception To overcome these ob 
jections the engineers of the American Bell Telephone 
Co, and the Western Electric Co. developed the modern 
central battery switchboard. This type of board has be- 
come the recognized standard of all the Bell telephone 
companies, 

It is interesting to trace a connection through this 
type of switchboard When the subscriber removes his 
receiver from the hook a tiny incandescent lamp on the 
face of the witchboard directly over the subscriber's 
line jack is lighted. The operator inserts into the sub- 
scriber’s line jack a plug which is attached to a con- 
necting cord. The inserting of this plug automatically 
extinguishes the subscriber’s line lamp The operator 
now depresses her listening key which connects her tel 
ephone with the subscriber's line and asks for the num- 
ber wanted A plug attached to the other end of the 
connecting cord inserted ito the lime jack of the 
wanted subscriber and the operator depresses a ringing 
key which sends an alternating current over the line to 
ring the bell of the called subscriber. However, it 
should be said that before fully inserting the plug the 
operator touche lightly the rim of the called subscrib 
er’s line jack If his line is busy the operator hears a 
click in her ear and will inform the calling subscriber 
that the line wanted is in use It only takes a slight 
effort to plug into the calied line after the test made 
and the operator would rather do this than report the 














line in use Many tests have shown that the operators 
make few mistakes in reporting busy lines 

When the illed subscriber answer h telephone, a 
small supervisory lamp in conne ym with the illing 
cord extinguished 1 the subscribers are through 
ilking and each hang receiver on the hook, super 
visory lam] wired to onnecting cords are lighted 
ind thus indicate to the operator that the pair of cords, 
nd therefore connected line are no longer in use She 
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Fig. 2. Simplified Diagram of a Central Battery 

Telephone System. 

will then take down the plugs and both supervisory 
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scribers in this exchange. 
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require 
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multiple ex 
all sub 
This is accomplished by con 
necting every subscriber's line to line jacks 
along the face of the switchboard 
that 
two operators 


placed every 


he 


he far end of the trunk does not converse at all with the 
subseriber, and acts only under the instruct 





er 


of tt 


ubseriber 


re through 
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who 


with 
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their conversation and 
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hang up the re 


Fig. 3. A Section of a Modern Telephone 
Switchboard. 

















i matic np gnal ire displayed before the 
rs, which show that the trunk no longer use 
e current upplied to the transn from one 
entra torage battery shown ij : 
majority o he people and in fact many en 
re unacg ( Ww 1 the ele rical principles of 
nd do not understand that telephony and elec 
nd power 4d bution are milar problems in 
I ion of electrical energy. This similarity was 
brought out a few years ago by Mr. C. P stein 
in address delivered before the American Insti- 
Electrical Engineers, in which he said 
problem of transmitting alternate currents leads 
very distinct phenomena and problems, that of 
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1Z ery € t erg in onstruction employed, using 
ré ely \ ible containing many as 600 pairs of wires, with 
owe py ¥ direct conne on ) ¢ ubscribers’ premises by means 
Tha ele of terior-block wiring Phi is shown in Fig. 8 
f I Conduit re also built along the main feeder routes to 
j ff ¢ ¢ 

he outside rict but the distribution is effected at 

t rizl ingle o these feeder route by neatly designed 

he vere req f erial cable rhese cables contain from 50 to 200 pairs 
¢ of wire ind are ipped about every other pole, so that 
‘ vould charge the orage batteries with he ‘ e wire to the ubseriber premises may be 


made of a minimum length 


th method of connection 
shown in Fig. SS It Is 

interesting to note that ons 

of the first underground sy 





em for the distribution o 
elephone wire inywhere 


n the world was installed i 








eres ISS2 on Fifth Ave., between 
ibedaeaiee Wood st ind Liberty Ave 
‘ i urg Perforated por 

elain blocks were laid on 

a wooden box and 

nounciator wire pulled 

h the holes, after 





which the box was filled with 
piteh These wires gave ser 
vice for nearly a year, uniil 
he insulation finally failed 
It had been known for som: 
time that even with very 
powerful transmitters the 
telephone transmis 


stinct limit, and 





of the trans 





mitting -:power had but little 





ftect mn increasing the vol- 
ume or improving the articu 
FIG. 4. THE OPERATORS’ KEYS AND PLUGS OF THE BOARD ition of the transmitted 
SHOWN IN FIG. 3. peech rhe telephone curren 
has such a high frequency 

out introd ug noise n the tho is of connected tele that the distributed 


buted capacity in a long telephone line is 
phones. “New types of electric transformers known as re very ctive in attenuating and distorting telephone 
peating coils had to be designed which would have a speech Remembering that the telephone current alter- 
high efficiency for the high frequency currents made use nate om 100 to 2,000 times per second, the difficulty 
of in telephony. Then, again, many hundreds of different of obt ing a sufficien l 


nt quantity of electricity at the 














ypes of relays or circuit closing devices were necessary far end of a long reuit t y operate the receiving 
Ir ome of the,.circuits. there may be several doze1 relephone I ippreciated If we 
ontacts for the telephone current to pass through. Any had to deal wit the re tance of a telephone circuit 
one relay falling out of step will interrupt the connection lone, ar he nd self-induction were absent, 
nd yet yme of our subscribers on very rare occasion he current received at the far end would be strictly pro 
become exasperated with the whole telephone system be portional to the resistance of the circuit; but when dis 


use one of these many hundreds of relays fails to open tributed capacity ombined with resistance and the 





its contact at precisely the right moment. And strange 





ve i waves of current are 
to say, the public nearly always blames the operators ipidly at lated and besides rted, for the higher 
never stopping to think that perhaps a portion of the requencies, corresper ig to the over-tones of the human 
delicate and elaborate electrical mechanism in the line is voice, will not be attenuated at the same rate as the 








thousands of lines of the Bell telephone companies. The 
placing of these coils in a telephone circuit will increase 


1 range of good telephone transmission over the cir- 


t from three to five times This invention has been 


of the greatest importance to telephony and its value 





Fig. 7. A Group of Telephone Cables Entering 
the Distributing Frames. 


cannot be overestimated In Fig. 10 is shown the 
method 


f connecting a loading coil in a telephone cir 
cult. 

The telephone repeater i another recent invention 
which gives great promise and in conjunction with loaded 
lines may increa 
many time A 
mercial operation 


the range of transmission of a circuit 





few of these repeaters are now in com- 


There have been developed and placed in operation in 
a few cities so-called automatic telephone switchboards. 
However, in these systems the subscriber really does his 
own operating in thet he is compelled to do the work 














tf In TI 3 to 7 are shown types of modern cen ower frequencie ind therefore the received speech will 
t r W hboard n « ction with cable en i ble or distorted to the listener. 

trance I g frame etc udies of electricity had pointed out 
n ¢ i f year here has been great develop ome vear zo that the distributed capacity of a tele 
ent in ¢ ‘ le construction In the early phone circuit might be counteracted by inductance placed 
lay ¢ ) were irally modeled after the n the ¢ uit, bu remcined for Prof. M. I, Pupin, of 
ex g telegraph construction The large number of Columbia University, to show us how to place self-in 
i eq i the differs haracter of the tran ictance elephone i is to limit the effect 
" it oO « 1 V pe of co on he ril s<elf-inductance coil 
for telephone work n the large cities, in congested ire known as loading co ind are being used to-day in 


FIGS. 5 AND 6. DISTRIBUTING FRAMES; CARRYING SUBSCRIBERS’ WIRES FROM CABLES TO OPERATORS’ BOARDS. 


of setting up figure combinations and operating keys, 
which in the manual system is left under the control of 
a skilled oper? 





or. These systems are marvels of me- 
chanical and electrical ingenuity, but it is a serious ques- 
tion to the author if they will ever come into universal 
use © 
The present central battery switchboards are in reality 
full of automatie features. When a subscriber takes a 
receiver from the hook a lamp at central autematically 


lights; when the operator plugs into the line jack this 
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lamp is automatically extinguished; when the called 
ubscriber answers, a lamp on the keyboard shelf is 
iutomatically extinguished, and so on, through a mul 
titude of automatic actions. It is probable that the de 
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Fig. 8. City Telephone Lines: Subscribers’ Wires 


Rising from Underground Cables. 


velopment of telephone switchboards will be in 


rection of still further supplying automatic devices to the 





present type of switchboard, thus increasing the effi 
iency and speed of the operator without ¢ iinating the 
human brain from the connection and without causing 


the subscriber to do his own operating 


In bringing to a close this on the 


that I will touch 


short paper develop 


ment of telephony it is with admiration 














Overhead Distribution of Telephone Lines 
from Overhead Cables. 


briefly 
wireless 


The 


upon the very latest development in the art: 





telephony 


best work on wireless telephony has been done, I 


believe, by Professor R. A. Fessenden, a_ scientist of 
whom Pittsburg has reason to be proud He has de 
veloped a dynamo capable of producing electric cur 


rents at a frequency of 100,000 cycles per second, and a 


th's high 








frequency electrica energy rad ed 1 
space with ease For the receiving itio he ha it 
vented the liquid t in i rument which ex 
tremely sensitive to electric wave require 
no decohering apparatu The eam of electric wave 
ent out from the transm ng station is varie by mean 
of a transmitter located in the antennae circuit. The 
antennae at the receiving conduct the electr 
waves through the burretter whi changes its resistance 
in exact proportion to the amplitude of the incoming 


electric wave A local circuit containing a battery and 


an ordinary telephone receiver will therefore reproduce 
the speech from the transmitting ition It might be 
added that the frequency of the electric wave is pur 


posely made so high that there is no audible tone in the 
receiver except in response to the variations in the 
electric wave energy It is too early to say what the 


commercial possibilities of wireless telephony may be, bu 
it is probable that it will supplement instead of supplan 
wire telephony, 


The 
States 


alleled 


growth of the 


United 
been 


telephone system in the 





during the past ten yei par 


y busine Fig. 11 shows the 





telephone 


number of connected to the Bell telephone 
system each year since 1876 rhe present number of 
telephones connected to the Bel] system ibout 4,000,000 
the investment is $550,000,004 the number of miles of 


wire in use, 10,000,000; the number of telephone connec 


tions handled per year, 5,907,000,000 

Even in the face of the depression of the past year 
the telephone busines ha iow eady ga wiich 
clearly brings out the fa that the telephone is now in 
the necessity instead of the uxury ¢ It may be 
called the high-speed tool of the 20th century which 
haping the busine ind social relations of the work 
Perhaps in time to come the telephone lines of to-di 


may all be forgotten and the late Prof. Ayrton picture 


of the future may be fulfilled ‘ 
The day will come, when we are all forgotten; when 
copper wires, gutta percha cove i iro bands are 
only to be found in museum het a person who wishe 
to speak to a friend but doe not know where he i will 
call with an electrical voice which w be heard only 


Lict i A 
tuned electric ear He will 


by him who has a similarly 

ery, ‘‘Where are you”? ind the auswer will sound in hi 
ear, ‘‘I am in the depth of a mine, on the summit of the 
Ande or on the broad ocean Or per s no voice will 





reply, and he will kr 





Portland Cement for Use in the Tropics. 


By RICHARD K. MEADE.* 


Under the title “Portland Cement Testing,’ 
here appeared in “The Philippine Journal ot 
>cience,” of June, 1190S, a paper by W. C. Reib 
ling and L. Ll. Salinger, of the Chemical Labora 
tory of the Bureau of Science, Manila, P. I. This 
paper was abstracted very fully in Engineering 
News of December 38, 1908, p. 612, under the 


heading, “The Testing of Portland Cement for 
Use in the Tropics.’””’ The conclusions drawn by 
the authors of this paper are that Portland ce- 
ment to be used in the tropics, and more par- 
ticularly in the Philippine Islands, should have 
a markedly different composition from that used 
elsewhere. 

It seems to the writer unfortunate that this 


paper should have been so widely circulated or 


have come from a government source. 


The danger of 


should 
publications issued under the 
that will be 


ap- 


proval of the government is they ex- 


tensively used by one manufacturer to injure 
the trade of another and to foster his own in- 
terest In this particular instance we believe 
that there will be a number of pwints in the 
paper on “Portland Cement Testing” which will 
be very promptly seized upon by the unserupul 


the trade of a 
individual 
the 


does 


ous manufacturer to damage 


The 
times 


worthy competitor government 
all 


but 


has right to 
opinion, he 


ficial position with the government, his utterances 


employee at expres- 


his when so over his of- 


assume judicial importance without, as is the 
case with legal decisions, being subjected to a 


higher court, if 


reversion by a 


That 


final 


possible 


found to be in error much of the investi- 


gating now done by the government is of the 
highest type of research work and likely to lead 


to practical results no one will dispute but, at the 


same time, bulletins and other publications should 


be carefully reviewed by competent boards or 


submitted to acknowledged authorities before 


docu 
from” 


government 
buted 


allowed to appear 
published 


being as 


ments or to be as “‘eontr 


government laboratories 


The authors of this paper on ‘Portland Cement 
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Testing il idged simp b eir own | d 
ion, me rf ry imited X} I vith and 
knowledge tf the properties Portla n 
stherw y would have stated il ) he 
issertions very n v i nd very 
much more reservedly ind some f them not 
ul S trite ina Oo rings ¢ na uit La t 
gone ovel Perhaps the fil ng that tl hen 
St who investigates cemen find With experi 
ence is that conclusions of a positive nature about 
this very complex substance are very dangerous 
things to draw, and is ye wallo clo not 
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make it summer, SO one it Xperime 
an not be used to devi t for tl b ivior 
of Portland cement 
The opening pat of th report | passed 
over lightly The discoverie ich the ithor 
have made n the first pages are tl e Which 
ny observing embryo ement ster 4 ptly 
finds out for himself, the effect he percentage 
of water used and the influence of temperature 
ipon the rate with which cement hardens, th 
fact that the lumpy cement will not give higt 
sts as one free from lumps, the effe f ra 
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Fig. 11. Diagram Showing Growth of Telephone 
Business 
cements, and have attempted t prove by 1 
number of experiments, by references to the pub 
itions if ther f nent ! Ves gator the 
included, and by some leductions of their own 
f a purely theoretical nature, that cement con 
taining more than 7% alumina is unsuited to us¢ 
in the tropics As the present writer has had a 
wide experience with both high and low alumina 
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quick setting upon storage, his conclusions along 
this line may be of interest to the readers of En- 
gineering News These conclusions are based, 
not upon a few experiments made with one or 
two brands, but upon a large number of experi 
ments made with a number of brands, and also 
is the result of the examination of the labora- 
tory records of quite a number of Portland ce- 
ment manufacturers. This information  pub- 
lished at this time may also do something to 
offset the effect of the publication of the paper 
mentioned, 

It is true that alumina influences to a consid 
erable extent the rapidity of the set of Portland 
cement It is, however, not the only component 
which does this. It is also true that fixed limits 
in an analysis can seldom be adhered to, »ve- 
cause it is not so much a case of the actual per- 
centage of essential elements, silica, lime and 
alumina present as of their relative proportions 
and the way in which they are combined with 
each other For instance, we have seen high 
silica cements made from sandy clay and lime- 
stone which had the properties of low silica ce- 
ments. The reason for this was simply that a 
certain part of the silica never combined with 
the lime at all to form hydraulic compounds, but 
remained in the cement merely as inert silica. If 
we deduct this silica, we find that the actual 
amount of silica which has gone into solution 
bears about the same ratio to the lime and the 
alumina as that in some low silica and high alu- 
mina cements. Portland cements which contain 
high percentage of alumina are apt to be quick 
setting or to become so on aeration. This does 
not necessarily mean, however, that they will 
be. quick setting or that they will become so, be- 
cause there are a number of methods which can 
be adopted to prevent this. One of them is hav- 
ing in the cement a higher percentage of Jime 
than would be carried in an ordinary cement 
While it is true that the combining proportion of 
silica is greater than that of alumina it is also 
true that alumina cements are very much more 
easily burned, and hence it is possible to carry 
very much more lime in the cement and still 
burn it thoroughly. A cement which contains a 
very high percentage of alumina would be very 
hard to burn uniformly because it would burn at 
a lower temperature and would stick and ring 
badly in the kiln. This, however, would not apply 
to cements of average composition. High alumina 
cements show very much greater early strength 
and as high ultimate strength as do high silica 
cements, and they are more apt to be sound. 

The greatest objection that has been raised to 
the high alumina cements is the fact that they 
do not show a progressive strength when tested 
neat, that is, their strength when tested neat 
after 28 days will be very little if any higher 
than their strength at 7 days. This is a point, 
however, which should not be considered as 
against high alumina cements because it enables 
the contractor, not only to remove his forms 
promptly, but also in cold weather to carry out 
construction work which it would be hard to do 
properly with a slow-setting cement, owing to 
the difficulty of keeping the concrete from freez- 
ing when used in floors and thin partitions. There 
seems to be no good reason either why a cement 
should be expected to show a progressive gain 
A railroad company would not consider a steel 
rail any the better for the fact that it had a low 
strength when it was put in the track and a high 
strength 28 days thereafter. They would much 
prefer it to have a high strength when they laid 
it The same reason holds perfectly good for 
concrete, and as long as the cement does not re- 
trogress there is every reason why the cement 
which gets its full strength soonest should be the 


TABLE I ANALYSES OF REPRES 


Where made. Made from 
1 New Jersey eos nececce ‘ Cement Rock and 
2 Pennsylvania ae Limestone 
3 Pennsylvania 
1 Virginia 7 
5 Michigan . . 
6 California ‘ Limestone 
7 Mexico i and Clay 
s Alabama 
9 Michigan . Marl and Clay 
10 Ohio 


me to have the preference Strange as it may 


seem, however, this most common objection to 


high alumina cements was not raised in the paper 
f Mess: Reibling and Salinger, and they con 
fine themselves almost entirely to the effect of 
high alumina upon the = setting time. They 


even go so far as to state that high alumina ce- 
ments have one laudable feature in that they are 
perfectly sound (a good recommendation if true), 
and that perfect 
Philippines 


suundness is essential in the 


Perhaps no property of Portland cement is so 
changeable or for that matter so hard to test as 


the setting time The present 





writer's experience 
has been that even a very experienced cement 
tester, When working with the Gilmore needle, 
seldom gets pats made up on different days and 
practically under the same condition to agree in 
setting time, and this difference sometimes has 
amounted to as much as from 30 to 60 minutes. 
This is not altogether caused by any change 
which has taken place in the setting time of the 
cement, but rather to the fact that very minute 
Variations in the percentage of water, time of 


working, and temperature of the air, ete., will 


often affect the setting time considerably. 

It is a well known fact to those who have 
worked with cements containing between 6% and 
S%% alumina that these cements when of cer- 
tain composition will on exposure to air become 
quick setting. A bin of such cement freshly 


ground may have a setting time of three or four 
hours, and after three or four days a sample 
drawn from this bin itself may show a setting 
time of only a few minutes It sometimes hap- 
pens that another sample drawn a week later 
will again be slow setting, and still another sam- 
ple drawn still later will be again quick setting. 
This changeable set is not altogether due to heat 
and humidity, although it is much more apt to 
occur in warm weather than in cold, but it does 
occur in cement ground in mid-winter if the same 
has not been properly proportioned. 

A large number of engineers are familiar with 
the term “hydraulic index,’ as applied to ce- 
ments. It is not very definite, but usually means 
the relation between thé lime on the one hand 
and the silica and alumina on the other, or ex- 
pressed as a fraction: 

(, Silica x Y% Alumina 
Hydraulic Index —— 
% Lime 

This formula has to some extent been super- 
seded by that of Newbery and that of Le Chate- 
lier. The writer’s experience, however, has been 
that the old hydraulic index is as near an ex- 
pression of the proper composition of cement as 
we can get with our present knowledge of th* 
chemical structure of this complex solid solution. 
This belief has been strengthened of late years 
by the work of Messrs. Day and Shepherd of the 
Carnegie Institute, who have found that the com- 
pounds prepared by Newbery and Le Chatelier 
and used by them as the basis of their formulas 
are non-existant and that what these experi- 
menters believed to be tri-calcium silicate was 
nothing more than a solution of lime in ortho- 
silicate. Any formula, tnerefore, which endeavors 
to give in mathematical terms the proper com- 
position of cement would probably merely set the 
percentage of lime dissolved in the magma, as 
for example, a 15% solution of lime, so that for 
the purpose of this discussion we can go back 


to our old “hydraulic index.” 

While it is true as has been stated that silica 
combines with a greater proportion of lime than 
does alumina, it is also true that alumina makes 
a more fusible clinker and one which will hold 
in solution a large amount of lime. This is shown 


by the fact that so far as practical composition 


SENTATIVE AMERICAN CEMENTS 


Iron Mag- Sulphur 

Silica oxide Alumina Lime nesia trioxide 
1.22 8.08 2.17 1.02 
29 YO 6.69 3.00 1.56 
OM). 82 2.57 1.27 
21.31 2.7 1.42 
20.74 1.97 1.42 
25.38 1.20 O35 
20.16 04 1.80 

0 4 0.66 - 

fF 21.12 O.81 1.5§ 
(21.41 1.44 1.57 





goes, the high silica cements contain no more 
lime than do low silica ones. (See Table I.) Nor 
has it been the writer’s experience with these ce- 
ments that it was possible in them to carry a 
higher percentage of lime than was possible with 
the low silica and high alumina ones. 

Returning to our hydraulic index we find cer- 
tain marked properties go with it. The lower 
the hydraulic index the more strength the ce- 
ment will have. On the other hand if a certain 
limit is passed, the cement will be unsound. This 
limit depends upon a number of manufacturing 
conditions, such as the fineness to which the raw 
materials are ground, the degree of burning, and 
the amount of seasoning which the cement can 
be given before its shipment: The highest testing 
American cements are cements with low hydrau- 
lic indexes. The higher the hydraulic index the 
less strength the cement will have. As the 
hydraulic index increases we notice with high 
alumina cements a tendency for them to be quick 
setting or to become so upon storage. As an 
example of this, with one of the leading brands on 
the market, tests of more than 100,000 barrels 
show that all the slow-setting cement had a 
hydraulic index below 0.47 and that all cement 
Which either was quick when manufactured or 
became quick on storage had a hydraulic index 
above 0.47. 

There is another ratio besides the hydraulic 
index, which affects the properties of cement to 
a marked degree. This ratio the authur has al 
Ways called the “index of activity’’ and is the 
ratio between the silica and the alumina or ex- 
pressed as a fraction: 

% Silica 
——_—_—————— Index of Activity. 
Y% Alumina 

In most American cements this index is above 
“lg and in some cases is as high as 4%. When 
below 3 there is possibly a tendency for the ce- 
ment to show the quick setting properties which 
we have mentioned. At the same time, there 
are practically very few American cements 
Which rise above 8, and the vast majority of 
them lie between 2.5 and 2.75, 


with occasionally 
here and there one as low as 2.4. 

These two indexes do to some extent control 
the properties of cement, but they are not suffi- 
cient alone for even the most experienced ce- 
ment chemist to predict the properties of a 
cement. Manufacturing conditions will also play 
an important part in this. The percentage of 
iron and of magnesia must affect the properties 
if in no other way by influencing the combina- 
tion of one element with the other. Unless 
magnesia is present as an oxide, it must take 
the place of a certain amount of lime in com 
bination with silica, unless iron too is 
as an oxide, it must take the place of a certain 
amount of alumina in combination with the 
lime, ete. There does seem to be this fact, how 
ever, fairly well established that there is 
certain relation between the “hydraulic index,” 
the “index of activity’ and the setting time of 
cements. With cements having a low index of 
activity the setting time can usually be _ in- 
creased by lowering the hydraulic index. . Ce- 
ments with a high index of activity can often 
have a very high hydraulic index and still be 
slow setting, while a cement with a low 


present 


a 


index 
of activity and a high hydraulic index will set 
rapidly. At the same time at one mill, the 
chemist may carry his hydraulic index and in- 
dex of activity at the same figure as his neigh- 
bor and yet have trouble with the setting time 
of his cement which his neighbor never has, due 
to manufacturing conditions. As an illustration, 
with small experimental kilns burning the same 
mixture as the large ones the resulting cement is 
often quick setting from the former and normal 
from the latter, ete. 

In Table II. are a few examples showing the 
relation between the indexes, ete. Nos. 1, 2 and 
3 are samples of the same brand of cement. No. 
1 became quick setting after 
month in a small paper | 


seasoning one 
ag, although it had 
practically the same index of activity as No. 2 
and a much higher index than No. 3. No. 2 and 
No. 3 both have normal set even after one 
month’s such seasoning. No. 1 has a high hy- 
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FABLE II.—ANALYSES OF QUICK AND SLOW SET- 
TING CEMENTS 
es $s S| to 
© g Men oS PS ak 
_f£ 2 > a oe 
e = = =< br | > Se 
Z, n < Rs iy oh = n 
i* 20 2.56 0.48 3.10 
2 90 2 0.45 3.16 
3 19. 0.45 2.70 
$ 19 0.48 3.05 
5* 0.48 2.88 
6 23.18 0.50 1.40 
7* 24.12 0.49 2.46 
8 22 90 0.45 2.58 
9* 19.92 0.43 3.44 
10. 20.18 0.45 3.36 





*These cement 
the laboratory one 


became quick setting on seasoning +n 


month or less 


Nos. 2 and 3 
No. 4 ind 
lots of several 


different 


draulic index, have low hydraulic 
No. 5 are 
thousand 
works No. 4 


seasoning, No. 5 be 


indexes Similarly average 


samples of two barrels 


of cement from had a 


normal set after a month’s 


came quick setting in this time No. 5 has less 
tlumina and more silica than No. 4, but the lat- 
ter has a much lower hydraulic index, which ex- 


behavior. No. 6 has 


table. Its 


plains the difference in 


more alumina than any cement in the 


index of activity, however, is high and the small 
percentage of iron no doubt permits of the high 
hydraulic index. At the end of a month it still 
had a normal setting time. No. 7 is an example 
of a low alumina cement which became quick 
setting on seasoning, while No. S did not do so 
Again it is probably a case of hydraulic index 


No. 9 
ind is 


index as No. 10, 
No. 9 became quick 


has the same hydraulic 
mill. 


weeks 


from the same 


after a few seasoning, while sev- 
small paper bag in 
No. 10. No. 0 


material 


setting 


month’s storage in a 
no effect 


eral 


the laboratory had upon 


was made from coarsely ground raw 


and was unsound when fresh but seasoned sound 


Considerable (3.60%) silica separated out on so- 


lution in acid, howing free silica in the ce 
ment. If we deduct this silica from the total 
and calculate the ratio between the remainder 


find an index of activity of 
the difficulty of pre 


and the alumina we 


only 2.35 The above show 


dicting from the percentage of alumina only, 

just what properties a cement will have. 
Returning now to the paper by Messrs. 

Reibling and Salinger, we find that only one of 


the cements which became quick setting contained 
sufficient 
called 


comment which an 


sulphur trioxide (SOs), or as it is com- 
sulphurie acid. Probably the first 
experienced 


monly 


cement chemist, 


or even one familiar with the usual composition 
of Portland cement, would make upon seeing the 
inalyses given in Table VII. of their paper and 
also those in Table XXVI. (see Table III. of 


TABLE IIL.—ANALYSES OF CEMENTS TESTED BY 
MESSRS. REIBLING AND SALINGER 
(Table XXVI of their paper.) 
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the 
had not 


the 
gypsum or 


that 
enough 


article) would be 
had added to it 


present cement 


plaster of paris. It is hardly necessary here 
to do more than call attention to the fact that 
Portland cement clinker if ground. fresh from 


the rotary kiln without any addition whatever 
would set too quickly for ordinary use. It has, 
therefore, been found necessary to add to this 


order to delay the set of the 
sufficiently to aNow of 


plaster of 


paris in 


cement its being properly 


worked. Practically all American cements and 
most of the foreign ones contain between 1 and 
1.75% sulphur trioxide. Of the cements whose 
analyses are given by Messrs. Reibling and 
Salinger only one, No. 5, contained = sufficient 


sulphurie acid, and this cement did not become 


quick setting until after it had been exposed to 

the air for “such a very long time” that it had 

united with 6.36% water and carbon dioxide. 
Studying the analyses (see Table III.) also in 


the light of the information given above as to 


the effect of the index of activity and hydraulic 
index upon the properties of cement we see 
that these cements, with one exception, have 
fairly high hydraulic indexes for high alumina 
cements, and that the only one of them which 
has a low hydraulic index, is the cement (No. 
>) above referred to, so that it really narrows 
down to the point that of all the cements upon 


Which they 


based their conclusions as to alumina 


it is possible that only one was of normal com- 


position. The other four cements whose an 


alyses are given do not contain sufficient sul 


phurie acid to 


give them the proper setting 
time under any and all conditions, and also a 
lower hydraulic index would improve, unques 


tionably, this 


The error 


setting 


time after seasoning 


made by these chemists in attempt 


ing to draw conclusions relative to composition 
from such a series of experiments is shown more 
conclusively to the engineer perhaps by Tables 
IV. and V., herewith shown The tirst is taken 
from the author’s note-book and shows the 


analysis of five rec 
Portland 


ignized leading brands of 


cement from the Lehigh district. The 
second table is taken from the mineral resources 
of the United States for 1904, and gives the 


characteristic Portland ce- 


Table IV. are 


analysis of 


The five 


American 


ments analyses given in 


TABLE IV.—ANALYSES OF LEHIGH VALLEY CE 
MENTS 








Iron Alu- Mag- Sulphur 
No ox. mina Lime nesia. trioxide 
1 > 0 7.50 62.31 3.05 1.61 
2 2.51 8.038 62.19 2.71 1.02 
3 2.20 8.12 62.80 3.06 1.55 
4 2.18 7.80 62.99 3.16 1.45 
5 2.28 7.64 62.3 2.88 1.56 
6 2.14 7.10 62.64 1.97 1.42 
all those of cements which have a reputation 
among engineers and architects for their uni 


formity of set, 
erties. It seen that not 
the specifications for 
drawn up by Messrs. 


brand of cement of 


strength, and general good 


prop- 
one of them will 


} 


chemical 


will be 
pass composition 
Salinger. The 
which No. 5 is a representa- 


Reibling and 


tive analysis never than 7% alu 
m,000 bbls. of this brand 
year to 


Porto 


contains less 


mina. From 20,000 to 
are shipped 
America, to Cuba, 


quantity ot 


every Central and South 
Mexico. Of 
know of not one 
that the 
Practically all 


bee n 


Rico, and 
all this 


instance 


cement, we 


where a complaint was made 


cement set other than normally. 


of these cements, in fact, have exported 


largely. Cement No. 3, of which the analysis is 


probably slightly higher in alumina than it will 
generally show, is used almost exclusively for 
sidewalks and ornamental concrete work, and its 


popularity 
the fact 
form, 


line lies 


along this 


that its 


almost entirely in 


setting qualities are very uni- 


even in hot humid 
It will be 
tlumina in 


i% per cent. 


summer weather. 
Table V. 
Portland 


average 


seen from that the average 
American 
The 


Louis 


about 
setting time reported 


cements is 


by the St. 
Was 145 


Say the 


iboratory upon all this cement 
hours), and strange to 
260 minutes (or 
and 
84% 
such that 
had developed quick setting prop- 
latter would detected. 
Table VI. shows the analysis of six foreign 
brands which 
parts of the 
two 


minutes (or 214 


slowest setting time, 


4% hours) was obtained on the 


limestone 
blast furnace 
The 
if the cement 
erties, this 


slag 


cement, 
conditions of 


containing 


i1lumina. use were 


have been 


have been shipped to 
and all 
cements are 


have 


almost all 
The first 
export brands 
never their becoming 
the fact, of the 
made for these German cements 
is their uniformity and regularity of setting time. 
The paper in among other 
things that the between the local 
climate of Manila and that of temperate climates 
little 
themselves It is, 


world, climates. 
German 


and we 


famous 
heard of 
quick setting in 


tropics; in one 


strongest claims 
question tells us 
difference 


exerts very 
ard tests 


influence upon the usual stand 


therefore, very safe 


TABLE \V AVERAGE CHARACTERISTIC 
Made from 

Limestone and cement rock 

Limestone and clay or shale 

Limestone and slag .. 

Marl and clay or shale 


Average 





ANALYSES OF 




























































































» estimate that cement which gives 


proper tests 


in this country will also give proper tests in the 


tropics. We are ilso. told generai the 


better re- 


that in 
temperature is 
that the 
the cement does not 


conducive to slightly 
sults, soundness tests are benefited “as 


sulfer as at a change in 








temperature, and hence expansion and warping 
Is not so much marked.’ Consideri: the fact 
that the maximum temperature in the Philip- 
pines is hardly more than 100° F., while the 
temperature of boiling water is 212° and the 


temperature in this country on a warm day is 


sometimes 03 


and 4", the present writer is 


somewhat skeptical of this beneficial effect Wi 
told that “climatic 


the characteristics of early tensile 


tre also onditions improve 


strength of 





most cements, as the variation in temperature 
from day to day and from hour to hour is only 
light, the temperature of the water bath is 
higher than in cold climates, and the temperature ? 
during gaging is also higher.” This we can 
readily understand and believe would be con 
ducive to good early tensile strength tests. We 
ire also told that the relatively higher tempera- 


ture of this climate will 


qualities of 


seriously affect the 
This, of 


observed 


setting some cements 


course, is nothing more than has been 


in this country that 


cement tested in the warm 
laboratory very often sets rapidly and yet can 
be used for work in early fall without showing 


inconvenient 


any properties along this line. 
The authors, however, tell us that Portland ce- 
ment is most affected by local climatic condi 


tions before and not after it is gaged, 


high temperature and the 
sphere are conditions 
bonization are 


ilternating humid dry atmo- 
under which hydration and car- 
accelerated. In consequence the majority 
of commercial products must be especially prepared to 
withstand tropical climates. Portland cement is very 
susceptible to changes under these conditions, and it is 
therefore essential to the best practice that cement for 
use in the 


tropics should develop no dangerou proper 
ties by the absorption of water and carbonic acid in 
normal quantities. The cement problem of _ tropical 


countries depends for its solution. upon the 
istics of Portland cement; and our efforts 


character- 
have been to 


determine what class of cements are most affected by 
exposure and seasoning. 


Unfortunately the 
this program but 
tests made of one 


authors did not 
ored to 
brand of 


carry out 


endeay determine from 


cement; or certainly 


of one class of cements, since all of their 
analyses show very much the same character- 
istics, what cement was best suited to tropical 
conditions. We must confess that we can hardly 





see how cement can absorb any more water be- 


cause of an 
phere 


alternately dry and humid 


humid 


itmos 


than it will in a Messrs. 


and 


one 


Reibling 





Salinger’s own ses do not in- 
dicate that this is the case. us take their 
cement No. 8S. This they divided into two sam- 


ples, one of whiclf they placed in a tin can and 


VI.—ANALYSES OF 


’ BRANDS OF 










TABLE “EXPORT 
FOREIGN CEMENTS 
Alu Sulphur 
Iron mi Mag- triox 
Brand. Silica. ox na. Lime. nesia. ide 
Alsen, German.......20.48 3.88 7.28 64.03 1.76 2.46 
Dyckerhoff, German. .20.t4 69 7.15 68.06 2.33 1.39 
Lagerdorfer, German.23 2.40 7.47 61.99 1.42 1.07 
Josson, Belgian. . > 2.46 7.98 63.39 trace 1.28 
Candlot, France.. ’ 3.50 8.50 62.80 0.45 0.70 
cS RG Geaceas .-19.75 5.01 7.48 61.39 1.28 0.96 
one in a paper bag. The sample in the tin can 


of course absorbed practically no water and 
carbon dioxide, that in the bag took up some 
and became quick setting. The difference be 
tween the two amounted to 0.92' Samples of 


cement exposed in paper bags in the 


laboratory, for 


present 
lengths of 
absorbed water and carbon dioxide as 


writer’s various time 


follows 





Fresh nee dae ae <a total 1.86 
After 7 days, increase 1.10%, total 2.96 
After 14 days, increase 1.42% total 3.28 
After 21 days, increase 1.72%, total 3.58 
This is much more in seven days than Messrs 
Reibling and Salinger’s cement had absorbed . 
after eleven days When fresh from the mills 


it had a setting time of 2 hours and 5 minutes, 


AMERICAN PORTLAND CEMENTS 





Iron Mag Sulphur 
ox Alumina Lime 
2.50 7.5 62.82 
3.49 7.31 62.80 
2.71 8.21 61.92 
2.68 6.93 63.37 
22.56 2.85 7.49 62.73 1.90 1.46 
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Grade and Line Revision, and a Concrete 
Voussoir Arch Bridge; Cumberland 
Valley Ry 
An improvement is now being made on the 
imberland Valley Ry. which has for its object 


he elimination of a pusher grade, as well as the 


eduction of both grades and curvature, and 
Which ineludes the construction of a concrete 
voussoir arch bridge of 100 ft. span The entire 
rk is being carried on by the engineering de 
partment of the railway Mr Thomas J. 
: 
6s Y Ad ve - 44 - 
“ir 
r r f 
“ wy 
OL A 
i 
‘ = 
vA ) 
\. 
trans ae + 
F 1 


FIG. 1 PLAN AND PROFILE OF THE IMPROVEMENT OF 
NEAR SCOTLAND, 


Brereton, Assoc. M. Am. Soe. C. E., is Chief En- 





gineer, and we are indebted to him for infor- 
mation, Mr. Crosby Tappan is the engineer 
lirectly in charge of the work 
The distance from Chambersburg, Pa., to Ship- 
pensburg is about 11 miles. In this distance, the 
livide between the Potomac and Susquehanna 
> miles east 
in elevation of TSO 
ft. above sea level. A minor summit intervenes 


rivers is crossed at a point about 7. 








ff Chambersburg, and ¢ 


it a point about four miles east of Chambers 
burg, the grade descending from that point to 
he Conococheague Creek at Scotland, about five 
niles east of Chambersburg. From this point 
to the summit the grade ascends at the rate of 
O.S85¢ 

The revision of the portion of the line from 
Chambersburg to the summit is being undertaken 

order to avoid the necessity for pusher engines 
It contemplates the reduction of the grade to 
0.49%, the elimination of considerable curvature, 
and the elimination of the minor summit above 
mentioned 

Two curves on the revision east of Chambers 
burg, have a rate of 0° 20’ for a total of 24° 56’, 
and these replace seven curves of 1°, 2° and 3 
for a total of 106° 51’. Through the town of 
Chambersburg, property has been acquired for 
revising the line at some later date and ele- 
vating the tracks to cross above all streets On 


this part of the revision, two curves of 0 10 





ind 4° 18’ (for a total of 64 ill be: re 
placed with one curve of 0° 30’ 10 

The part of the revision now in progress is 
from Scotland. tive miles east of Chambersburg, 
to the summit, a distance of 2.5 miles \ plan 
ind profile ff this are shown in Fig. 1. The 


Work, Consisting of about 112.000 eu yds. of 
excavation (about TH solid rock) and 140,000 


cu. yds. of embankment, has been done by com- 


pany forces. The largest cut, however, of about 
iano eu. vyds., has been let to C. A. Sims & Co., 


of Philadelphia, Pa 

The masonry bridges and culverts are entirely 
f concrete plain or reinforced. They com- 
irch of 100 ft. span (for three 


prise one elliptical 


tracks) over the Conococheague Creek a Secot- 
ind; three segmental arches of 20 ft. 8S ins 
span over public roads, one arch culvert of 20 
ft S ins. span over a stream, and six culverts 
of smaller size. The 20-ft. arches were all built 
upon the same centers and lagging, which re 
duced the expense considerably. All of the 
nasonry, amounting to about 9,000 cu. yds., has 
heen done by the company forces at a cost of 
about $7 per cu. yd. This includes freight on all 








CUMBERLAND VALLEY RY. 


THE CONCRETE 








10 ft. apart, the piles 


imestone rock at a depth of from 8 to 14 ft 


velow the level of the stream After rock was 
encountered, drill holes were put down 8 ft 
further, in order to make ure that the foun 


dation was the bed rock and not merely an over 





ledge, 2 condition sometimes encoun 
tered in the geological formation of that district 
—=— + > 


The Development of the Illinois Experiment 


Station. 
By L. P. BRECKENRIDGE M Am. Soc M. E 


rhe Engineering Experiment Station of the lt versity 
of ILllinois wa established by action of the Board o 
rrustees, December 8, 1005, in connection with the Co 


lege of Engineering 


There were two influence which led to its establish 
ment first, a continual demand from the industrial 
terests of the state for scientific experimentation re 
lating to manufacturing process« fuel economies and 

transportation problems ; secondly, the very great sucee 


ittending the work of the Agricultural Experiment Sta 
tion at the University, which made it evident that a 
similarly successful career ought to be po bl for 





rhe in 
engineering experiment station 

The control of the Engineering Experiment Station is 
vested in the heads of the everal departments of the 
College of E 1eering These constitut the Station 
Staff and, with the Director, determine the character of 


the investigations to be undertaken. The investigation 
are carried on by the staff directly, by Fellows as gradu- 
ate work, by members of the instructional force of the 
college, and by special investigators in the station corps 
PLAN AND SCOPE.—It is the purpose of the Station 
to carry on investigations along various lines of engi 
neering, and to make studies of problems of importancs 
to professional engineer and to the manufacturing, mit 
ing, railway, constructional and industrial interests of 
the State. It is believed that this will result in valuable 
contributions to science and industry and that the pur 
suit of such investigations will give inspiration to stu 


dents and add to the value of their work in the College 





Sngineering 
REPORTS.—The results of the investigations made are 
published in bulletins which record mostly the experi 


tion’s own staff of investigators There 





ments of the St 
are also issued, from time to time, circulars and com 
pilations giving the results of the experiments of engi 
neers, industrial works, technical institutions and gov- 
ernmental testing departments The bulletins of the 
Station are distributed among the engineers and manu 
facturing interests of the state of Illinois, to libraries 
and the technical press of the country and to such sp¢ 
cial organizations as are particularly interested in the 


ubject matter discussed by individual bulletins Already 
* } x » 
4 





FIG. 2. CONCRETE VOUSSOIR ARCH BRIDGE OF 100 FT. SPAN OVER THE CONOCOCHEAGUE 
CREEK; CUMBERLAND VALLEY RY. 


25 have been publ.shed and from 5,000 to 20,000 copies 
of each have been distributed 

FUNDS ANNUALLY AVAILABLE.—In carrying on 
the activities of the Engineering Experiment Statior 





there is necessary a large amount of equipment of va- 


rious kinds suitable for investigational purpo The 
regular equipment provided for instruction in the Col 





*Parts of an Address 
ence, March 11, Urbs 
Director of the E neering Experjment Station of the 
University of Illinois, Urbana, Ill 
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lege of Engineering has always been used for these in- 
vestigation supplemented by the purchase of special 


ipparatus necessary for special researches in the En- 








neering Experiment Station After an investigation 
has been concluded, this apparatus becomes a part of 
the equipment of the department to which it most nat- 
urally belong The item of expense for equipment, 
does not enter into the general expenses of the 
Experiment Station. The value of this total 
equipment in the College of Engineering is now about 
3,000 
The funds expended in carrying on the investigations, 


completed and now in progress, have been dur 


last five years a little over $100,000, making ar 





expenditure of about $30,000 

The existence of the Engineering Experiment Station 
at the University of Illinois makes it possible to utilize 
(1) the 


tinual extension of the equipment of the 





ibrary facilities of the university, (2) the con- 


rious de part 





ments of the College of Engineering and (3) the helpful 
suggestions and cooperation of other scientific depart 
ments at the university. With these three aids the ex- 
penditure of our funds is bound to result in much larger 
returns than would be possible otherwise 

FUTURE WORK.—In 4d 
work which the station shall undertake, the most careful 





termining the character of the 
considerafion will be given first to the needs and the 

terests of the tate of Illino Illinois is singularly 
favored in all the condition requisite for rapid and 


permanent industrial development, and its interests cover 
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very wide fields of engineering activity. In view of its 
cheap and abundant fuel, its great agricultural wealth 
and its unexcelled facilities for the transportation of raw 
material and finished products, it is not surprising that 
Illinois is the second state in the Union in agriculture 
and third in manufactures. With these great resources 
devolves upon us great responsibility in developing and 
husbanding them. The testing of its materials of con 
truction will always be a matter of importance for any 
tate The prevention of the waste of material growing 
and the correct fac- 


more and more expensive, as wood, 
ors of strength of new materials, as concrete, are al- 
wiuys subjects for the most careful investigation. 

The work of the station will also extend into some 
fresh fields, seeking to discover new ways and means for 
economizing energy and materials, ways for the preven- 
tion of waste, for the perfection of labor-saving machin- 
ery, for safer methods of travel, and for surer sanitary 
methods of water supply and sewage disposal. Fuel sup- 
ly is of such prime importance in our industrial de- 
velopment that no effort will be spared in the introduc- 
tion and promulgation of improved methods and pro- 
in the mining, preparation and consumption of 
coal. Along the line of power production there is oppor- 
tunity for much investigation. New problems are con- 


fronting both the builders and users of steam and gas 


motors. There are questions relative to the economy of 
various types of power installations with given condi- 
tions of service A careful investigation of the proper- 
ties of heat media of all kinds, extending, if necessary, 


series of years, would furnish data of the great 


ue to engineers, and would, in addition, be a note 





ntribution to science 


Considerable work for the railroad interests has al- 
ne by the railway engineering department 
ty This department owns jointly with the 


lilinois Central R. R. a dynamometer car equipped for 





team-road experimental work. With this car there haye 


veen made numerous road tests for the establishment of 


tonnage ratings. The department also owns a 200-HP. 





eiectric car especially d 


aa 


id thoroughly equipped 
on work Ra 





for heavy electric lway work with 
both these cars will be prosecuted vigorously under the 
direction of the new school of railway engineering and 


dministration recently organized. In the near future, 





extensive series of tests on cast-iron columns, and 
on various forms of steel and iron structure members is 
contemplated 


The experiment station will investigate manufacturing 
processe As an example of this line of work the high- 
speed steel tests are cited. Problems relating to design 
and construction will be studied, and all useful results 
will be published for the benefit of those engaged in 
design or constructior As a rule the experiment station 
will undertake only rT investigations as will lead to 





results of fundamental results that will be 


rs or manufacturers 


helpful to a large clas 


It will not, in general work of importance 
» individuals only, ¢ ng of a device or in 





vention for the sole benefi 


The station is now planning to make more syster 





study of the industrial and engineering interests 


ts of the 


state of Illinois, more particularly with the thought 





d that these industries should be advised as to tt 








work already accomplished by the station, and also that 





more exact knowledge may be obtained cones g the 
needs of the variou dustrial interests throughout the 





equilibrium amount depending upon the moisture per- 
centage of the air. In other words, like a piece of wood 
absorbs moisture in damp weather a: 


gives it up 








weather. The ultimate chemical « ion of this 
ies with the extent teration, as 
pe lignites, and bituminous and anthrz 








cite coals, and also, has been shown, in all probability 


the nature of the vegetation from which it has 








been derived This lex and indefinite 
material may be calle nee for want of a 
better term, Intimately mixed with it are inorganic sub 


stances, probably mechanically introduced with the or 











g vegetable debris or else precipi d by secondary 
reac from circulating waters They ay be in the 
i clays or fine sand and also intimately mixed 
iron pyrites. I have examined samples of coal un 
the microscope, in which microscopic crystals of pyr 





were scattered through the 1 


give a high percentage or 





ur in the total, yet in 
which a superficial examination of the coal itself prac- 
t showed no pyrites to the unaided eye Other 


may be present in the Way, even such 










constituents as zine t adium sul 





The extremely complex of the organi 





constituents thems 





the variable 
but sometimes very large amoun they con- 
tain, well shown in the case of Now in 
addition to this base, constituting the principal part of 
the sample submitted to the chemists for analysis 
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FIG. 3. DETAILS OF VOUSSOIR ARCH CONCRETE BRIDGE. 


tate Prof. K. G. Smith, in the capacity of Industrial 


Visitor, will visit the mant 





cturing centers of Illinois 
in order to become acquainted with the problems con- 
fronting these various interests, so that such funda- 
mental problems as affect a large number of our indus- 
tries can be taken up and such study of these problems 
made as facilities and funds permit. 








° ° 
Coal Sampling and Analysis.* 
By N. W. LORD,+ M. Am, Inst. M. E. 

Within the last few years the subject of coal analysis 
has become of very great importance to many lines of 
industry. The demand for the analysis of coal has come 
from a great variety of sources and largely from those 
having little acquaintance with chemical methods and 
the interpretation of chemical results. The chemists, or 
the other hand, have been compelled to take such 
methods as were found at hand, and the result of these 
conditions has been not altogether satisfactory in many 
ways. 

If we consider somewhat in detail the various determi- 
nations made in the laboratory in connection with coal 
testing, it will be easy to show how much is commercial 
and how little is what might be called scientific, The so 
called analysis of a coal is usually a practical test of 
purity of the material on a small scale, but it also in 
volves determinations which are supposed in some way 
to indicate the nature of the coal itself 

To illustrate, suppose we consider an ordinary sample 
of bituminous coal. It may be assumed to consist, first, 
of an organic constituent composed of vegetable residues 








more or less altered but retaining traces of the original 
woody structure and composite character and containing 
is an integral part certain inorganic components Like 


t 


its source, woody fiber, it 





hygroscopic in its nature, 
mechanically holding variable amounts of moisture, the 


*Parts of an address before the Illinois Fuel Conference 
March 11, 1909, Urbana, Ill 

‘Chief Chemist, Technologic Branch, U. S. Geological 
Survey, Professor of Mining and Metallurgy, Ohio School 
of Mines, Celumbus, Ohio. 


secondly, more or less coarse admixture of slate 
clays, other rock-l 





e material occurring in connection 


with the deposits of coal and not properly separated in 








mining, bone coal, streaks of cé ind other associated 
material, coal in character, but differing notably 
even in the organic material they contain from the coal 
itself. Further consider the fact that many of these 


ingredients on standing or on exposure to air, alter by 
absorption of oxygen, evaporation, ete., and it would 
appear that the problem is still further complicated 
Now some of the things that the users of coal wish to 
know and for which they turn to the chemical analysis, 
n the hope of receiving information, are the following 
The heating power of the coal; the amount of ash or in- 
organic matter left on burning the coal; the nature of the 
combustion of the coal, whether flaming, smoky, rapid 
or slow; the gas-producing quality of the coal both as 
to yield and as to the .nature of the gas; the nature of 
the ash yielded by the coal; the coking quality of the 
coal and the purity of the coal produced; and the pos- 
sibilities of improving its quality by coal washing. 
What are the analytical methods at present used in 
the laboratory to meet this series of questions and to 
handle this very complex material? Most of the labo- 
ratory work is done upon a sample which represents or 


is int 





nded to represent the average composition of the 
material and which in no way recognizes the separate 
constituents of the very complex mineral aggregate of 
which it purports to be an average. The methods there- 
fore give results only approximately related to the coal 
substance and difficult of general application. 

We have, as of generally recognized importance, the ul- 
mate analysis as ordinar 


made, giving the determina- 
tion of the hydrogen, the carbon, the nitrogen and the 
sulphur and the percentage of ash left after burning. This 
analysis also includes an estimate of the oxygen by 
difference, which is of course only approximate, as has 
been frequently pointed out in discussion on the subject 
“his ultimate analysis is capable of a high degree of 
accuracy for certain elements, which I think could be 
safely stated within 0.07 








Jo on the hydrogen and 0.3% on 
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and 0.05% on the sulphur 
not obtainable, but 
chemists 
ulti- 
coal 


on the 
mean that 
ordinary work in 
would run within 

mate analysis in all 
consists of its giving 
calculation of products of 
with the heating 
termined. The weakest 
the uncertainty of 

the 


Carbon, hydrogen, 


carbon, 0.038 
I do 


nitrogen 


not closer results are 


the laboratory by 
The 


applications of 


competent 


these limits. value of the 


technical the 


1 reasonably accurate basis for the 


combustion and of compari- 


sons power of the coal otherwi de 





in the ultimate analysis is 
the 
distinct 


point 
actual 
the 
and sulphur are present oc- 


connection with com 


position of organic material as from 


im- 
purities. 


casionally as carbonates, as combined water and as sul 
phates, respectively, in the slates and other mechanical 
mixtures and the ultimate analysis does not distinguish 


between such occurrences and that in the coal substance 


Ingenious efforts to eliminate these uncertainties as af 


the 
samples of the 


fecting heating power by examination of various 


same coal differing widely in percentage 


} 





of mechanical impurities have been made by several 
chemists. 

In addition to the ultimate analys we have the more 
commonly made ‘proximate analysi consisting of the 
determination of the moisture, ash, fixed carbon and 

combustible matter in the coal Much has been 
in regard to these determinations On the same 
f co losely agreeing results can be obtained 
on the ash and fairly close on the moisture. The varia 
tion in the v itile combustible much larger and can 
only be kept within reasonable limits by very careful 


adherence to a definite method of proces 








‘moisture’? simply means the loss in weight under fixed 
conditions of treatment It is intended to bring the ma 
terial to a condition which ca duplicated closely and 
represen i fixed b for comparison, and does, but 
t stands in no wise for all the water in the coal. The 
volatile combustible is by no means properly named 
Only a variable fraction combustible and a considerable 


water vapor, carbon dioxide, nitro 


gen and other diluen s inert or non-combustible It is 


well to recollect that the proximate analysis of coal was 


as a means of 
yal. The 


of much 


volatile 


testing 





combustible has discus- 


ion and many attempts have been made to correlate it 
] ogical changes and the various 


with heating value, geol 

t Some undoubted 
feel that 
to the empirical and 


lization 
but I 
been given 
iture of 


questions arising in coal ut 


connections have been shown, possibly 


too on nas 


more or less uncertain 1 the determination. 


connection with 


Of growing importance, particularly in 
] ] 


coal washing, and as a tool for the study of coal sam- 
ples the application of the separation by gravity or the 
o-called ‘‘float and sink’’ tests In these the coal, 
crushed to a moderate degree of fir , is separated 











on solutions of high specific gravity, chloride of calcium 
for specific gravities up to 1.35 and chloride or sulphate 
of ne for higher gravities Chloride of zine solutions 
can be made of specific gravity as high as two The 
method is excellently adapted to tracing out the varia- 
tions in composition the intermixed mineral substances 
ire eliminated It enable the experimenter to dis 
tinguish with considerable accuracy between the inherent 
intimately mixed ash and sulphur compounds and the 


and mechanical 


In recent ye 


coarser contamination 


irs the leading factor in the commercial 


valuation of coals has become the calorific value or 
heating power’’ and to-day the most important demand 
on the laboratory is the determination of thi The 
widely extending use of the bomb calorimeter is leading 
to new problems for the investigation of the chemists 


Hlere 
more than by mere 


again the heating value of the sample is modified 


dilution by the nature of the mineral 


aggregate. The heating value is not entirely proportional 
in a given kind of coal to the residue left after de- 
ducting the ash and the moisture, but there are 
factors depending on the influence of the inorganic ma- 





terial. Work of this kind is of great importance in order 
that the effect of ash, moisture and pyrites on the com 
mercial value of coals may be more accurately shown. 
Calorimetry s, unfortunately, work demanding con- 
siderable training and experimental skill and the re 
cently adopted policy of the Bureau of Standards of fur 
nishing materials of known heating value so that the 


can be de- 

The possibility 
due to alteration 
A very finely pul- 
many rapidly 
such a 
all are 
samples that 


constants and correction of the calorimeter 


termined is commended 
of error in 
of sample 
verized 
and 


greatly to be 
calorimetric determinations 
mind. 
oxidize in 


hould be borne in 


coal sample will cases 


comparative results by different chemists on 


sample are liable to be unsa unless 


isfactory 
made at the s 
have 
The 
orimeter 
and 


approximately ime time on 


been sealed in air-tight receptacles 


determination of the water equivalent of the cal- 
many difficulties 
having had a great deal of 
experience in fundamental measurements it is far better 
the comparative instrument and 
for upon burning substances of 
are furnished by the Bureau 
chemicals are quite variable 
benzoie etc., 


experimentally gives rise to 


hence except for those 


to use calorimeter es a 


depend its constants 


known calorific value such a 
of Standards. 


and different 


Commercial 


samples of napthalene acid, 


from different dealers, will differ notably in their heat 


ing value tecently the writer has ob ned very suc 


cessful results by the method of mixtures, adding hot wa 




















ter to the calorimeter from the Dewar flask or ‘“‘thermos 
bottle in which it is possible to read with great accuracy 
he temperature of the -d water and to add the water 
to the calorimeter with a very small corre on for radia 
ion loss during the addition The method has proved 
successful in the hands of students who have made a 
number of water equivalent determinatiot agreeing 
within a very small limit of error with the calibration 
of the calorimeter obtained in other way Of course 
this method has the advantage of being absolute and m 
relative 

The foregoing outline has dealt with the laboratory 

le of the question. Al] the analytical work, calorime ri 
work, and everything else in connection with sting 
depends for its economic value on the fundamet rep 
resentative nature of the imple of coi ested in the 
laboratory. Here is the weake poin the commercial 
application of the result Cou ampling i matter 
now prominent before the technical world Now tha he 
extend recognition of the v 1e of bor y work 
leading to the purchase of al on chemi pecifi 

iol whole question ‘er review rhe gur 
most affected by ampling ous ure mo ire 

h ulphur and calorific value 

The sampling methods of the Geologica irvey have 
been criticized and I feel calle pon ty orre certain 
misapprehension n regard to tl work 1 the 

y with whie ! implin vit neé rhe in 

on has been made, ir wh er m, that portior ofa 

irloed sent to the gas-producer, briquetting and wash 
ng plants were identical in composition with a general 

irload imple, and that variation hown in different 
portions were due variations in sampling at the vari 
sus plants In fact, however, the different portions of 

irload, unloaded at different plant were not intended 


to be sampled from the car but from the portions un- 
loaded It was recognized that the carload was not uni- 
form as far as ash, sulphur, ete was concerned and that 


the carload analysis could not be taken as applying to 


the several portions without thorough mixing of the 


whole carload 


Two things are important to consider in coal sampling 








First, in crushing coal a large proportion of fine material 

















is produced so that the average size of a particle pro 
duced is but little more than half the maximum size of 
particle Results_of the distribution of the maximun 

ze piece then greatly exaggerate the difficulties of 
securing a good sample I recently took four imple 
of screened coal and had them put through a jaw crusher 
ind screened In No. 1 sample, 8.8 was retained on a 
4-in. screen and 56.4 passed a \4 e« At this 
stage of the crushing, two 5-lb ample of the een 
ing were taken and each wa separately pulverized 
mixed and analyzed. One portion gave 13.86 ash and 
the other IL \ milar trial wa made of No. 2 
Sample 16.3 remained over a %%-ir reen and 46.65 
went through the ',-i! The first portion gave 14.59 
ish and the second portion gave 14.49 Sample No 
gave 7.3 over a ‘,-in creen and 48.3 through the 
4-in while the respective ash contet were 15.11 
ind 15.10 

Of course, these esul ire too in number to 
amount to anything, t they ow hat the finer ma 
terial is in sufficient proportion to diminish the ir 
regularity introduced by the bad distribution of he 
coarser lumps in the imple 

The second point in coal sampling which has to be 
considered is that in the larger zes there 1 natura 
mixture in the material of the slate and coal o tha 
4-in lump coal doe not represe i mixture ot $ l 
lumps of coal and 4-in. lumps of slate In other word 
the inspection element must enter coal sampling, and no 
man would draw a moderate ized sample of a coal 
which he has a large percentage of lumps of slate 


large as the lumps of coal, while the occasional presence 


of even a large lump of slate would have but little 


Yt 


fluence on the ash percentage of the resu ng ample 


The moderate variation n age of the 


different lumps would have far less 








sized lumps 


ing sampling than 
of slate 


presence of equivalent 


Obviously, therefore, careful inspection mt 


precede the sampling in the case of lump coal and the 
presence of large pieces of slate and pyrites in lump 
in the coal taken into consideration in determining the 
size of sample necesary in order to properly sample the 
coal, I have always directed samplers to inspect the 


into small pieces any lum 
found, or 


taking or divid 


coal carefully and break up 
of slate, 
that did 
sample 


bone coal or 


look like 


pyrite 


not coal before 


Of course, it is well known that no system of sampling 
which is purely mechanical is satisfactory for materials 
in which coarse distribution of the components exists 


whole of the material is crushed This is the 


principle involved in the continuous sampling of lead and 


unless the 





copper, gold and silver ores, where the system of sampling 
involves the crushing of many tons of material. Such 
a system of decimal sampling is, of course, out of the 
question with lump coals where the crushed material 
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A 10-in. Steel Water-Supply Main for the 
Water-Works of Montcalm, P. Q. 


By RAO 


ren Water is brought to tl town by gravity 
ieross a valle ear oO ft. deep Besides this 
height, which only bring h ! » the tow! 
here is a head of WM) f lire protection which 
nakes an elevati over tl \ t polit of the 
valley of 5OO f rou \ Spigot nd faucet 
ist-iron pipes ) ind this pre ire ould easily 
e designed, bu joints \ uuld have 
had to b d ) ead ild no ” lered 
s saf Flar 1 and bolted i iron pipe were 
then S5S.00 a n and 10-i1 teel pip could be 
bougl for S139 per f At ft e figur steel 
pipe vere rver 4 cheaper and hey were 
“Senne ene a 








Joint f Steel Water-S 
’ n uthough 
meer they eing 
made of mild st | 
le nd ou ‘ 1 
\ rik il TY i} il | 
re sure of SW) b | 
The accompanying 
re made (On accour 
ff the joints leaked 
painting the scre 


mnecting them ¥ x 








tks 
calked in the triangular reces hown in the sec- 
tion. The lea@ is easily kept in place, in spite of 
the pressure, by the threads of the screwed part 
of the pipe The strip id hould be big 
enough to fill the 1 s well after it has been 
ilked 
The steel pipes, Y crewed together ire 
rigid In order to follow the irface f the 
ground and avoid deep trench or dumps over 
the pipe to protect from the fros vertical bends 
had to be made Extra h ea ron flanged 
fittings were used to change the direction of the 
pipe In order to get the angle of the fitting, so 
as to get it cast, a ireful level of the ground 
s mad is ! vert " 
ind horizontal scale ind the angle then meas 
ired on the drawir On the rewed end of th 
a companion flange was screwed and it was 
connected to the sp il fitting with bolts, brass 
gaskets being used 
In the deep ey referred ) OVE here is 
the River St. Charles, 200 ft. wide. Beneath the 
river a double line of pip laid, with a gate 
valve at each end of h lit of pipe o that ir 
ise of a break one re in be osed and re- 
paired, while the other line is used for the serv 
e 
The steel pipe is used where the 
bs per q il ol ) Y I 
faucet cast-iron pipe is used, w 
The steel main was laid in the 
The writer was engineer for the town 





m, which owns 
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A Cost Record System Used for Work Done rhe f ged i illed a cost account sy heet (Fig. 1) inder the heading of superintendence 
tem. 7 ri on sheet for the nd general, was charged the superintendent’s salary, 
by Day Labor. oOkk t of the work carfare, cost of office, the lighting, watchman’s time and 
\t Grand Rapids, Mich., some important work (showing 1 W lone each day end the | pa of the bookkeeper’s time. To engineering wa 
under construction to prevent the periodical 3 ; aaa for recording minute obs¢ charged the writer's time and ca ind the time and 
; oO ) id o the best irfare of the field party giving lines, grades and taking 
oding of the city by the Grand River, which , =~ 7 : ‘ 
3 va ‘ I f he time personally, so a cross-sections The remaining headings are self-explan 
} l h i Th vork includes th to keep j , ount of the work and check itory 
! ‘ ) q é ’ y | he rT " ‘ ? 
] u i ip rds each ght with th Taking h ear in quence to correspond to the 
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an “= . Fg d PREVENTION 4 UN 
NOMELRMIE §=COF FE AN A > x 
Rea RBarmadiicd a @ Vv | = a a ” QUARRYING. STONE 
> - — 
x I Plant ; } I Llasting | Moving 
eRS Van siuctioaMentanarc . irae, 1 A. r Compresaung. _ = ZZ 13 &@ Piping | > | 
‘ Si rstallanon | _Qeerchon J astallanor Joeration I; | Ni Wareria/ | 
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FIG. HEADINGS FOR THE GENERAL DISTRIBUTION SHEET OF THE 
th const! tio f reinforeced-conerete retaining ime for th day He found that by keeping the time general sheet, the first is the daily report of coffer-dam 
lls (or rock embankments in some places) he became familiar w he fa ind dress of each man, construction (Fig. 2). This example gives the card as it 
long the sides of the channel As auxiliary to id wt wa g the worl uld readily tell the po appeared for Feb. 22, 1905. No new sections were built 
this i @ Sestak ei a Satoes at dntoeent nO h I work he was doing This wa or put 9 cies ‘ » sectiol were filled, making a total 
, 1 gre i V inber of men were em ngth of SO ft. finished. Men filling: 4 at $1.75, 3 at $2; 
ng sewel! ith ing plants for use during ee , ” e1 7= ; 
oyed { teams at $5 hauling clay, and % men at $1.75 digging 
] S eS) « cl} f tl . , , 
ro ages) on ich side of the river The car used for tl work were the ordinary blank clay and loading In connection with the heading ‘‘Men 
r x l ; - - , ° } 
rhe wort ilong the river va done by day fi = card S > nd were ruled and marked by Placing t may be explained that it took a number of 
yor inde! hie lirection of he city engineer the writer as fast a hev were needed men to bring the sections to place (which was done by 
he funds being furnished from time to time by The general distribut ets were 38 24 ir ready th ise of ropes). on account of the current in the river 
ippropriatior from the common council For ruled horizontally ically in the office t ind the swirl around the end of the section already in 
thi work a spr il cost-account svstem was de orrespond to th iriou is shown in I place. The time for these men, which would be but a 
i by tl ; . har My oe % A trecin nade o ie heading of the she few minutes for each section, was kept by the foreman 
’ t engineer-in-Ccharge, MY ‘ . Xft P e 
blue-y mati wi were I d by the city engi making note of the work from which each man was 
ne «(now of Adrian, Mich.), and was described A : tat : } 
eer and the w I yu f reference in writing or taken In making up the distribution each night, the 
bb him n ape vhiecl v 3 ‘esent t tl ] j 
Mi t paper nen Wa presented a the ders for mat a One of these sheets was used by time for placing was deducted from the work as indi- 
nt annual meeting of the Illinois Society of he bookkee e by the writer. The bookkeeper’s cated by the foreman's report The bags used on this 
lenginee? ind Surveyors, at Chicago. From this sheet W i ) ou and the writer’s sheet work were old grain sacks and were obtained from the 
paper we take the following particulars of the for payrolls only At the end of each week, the payroll various milling companie in the city at a cost averag- 
ystem was totaled and I ked with the distribution for that ing about $6.50 per 100 
aily Repo ‘fer Dam (Tui / , 
/ Je */Ta Daily Report of Blasting 
| ¢ y Month of February 1/906 
- +. — — T 7 4 = —— ——— - 
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COST-ACCOUNT BLANKS USED FOR THE FLOOD PROTECTION WORKS AT GRAND RAPIDS, MICH. 
In str ve department of this work consisted week, tabulated on the sheet, a list made out to corr The first example given on the ‘Pumping Record’ 
f pet 1 the writer ormer had ond, and sent to bookkeeper with the time-book (Mig. 3) is actual, the other is merely for illustration 
I of tl I id of the dire ( arrangement and tabulated on hi heet Order blanks were used The amounts of coal, oil and waste used were obtained 
) he work The writer had charg engineering when buying materials, ete ind the distribution num- by dividing the quantity received at that pump by the 
bu ‘ 0 i He had s he purchasing of ber on each iten These were in duplicate, one number of days run to exhaust the supply. The hand 
moachiner ipplic materia fuel, et looked to the seller and the other to th fice In this pumps were used for the wall only and the steam pumps 
the variou ant keeping them in repair and good mann r the bookkeeper had no trouble in keeping his for the quarry only. 
order iit d 0 he renting of all accounts correctly distributed The daily report of compressor operation (Fig. 4) is 
grounds, machinery, etc., and the direction of the team Referring to the accompanying sketch of th general elf-explanatory The sections of ‘‘drills running’’ and 
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‘feet drilled were used on th ecard for comparison (Figs 11 and 12) were made « ision y t xe h wago! the weigl i t u 1 Alor th 
In the daily drill record card (Fig. 5) the operation of Ost oul of the drill Also to get the best distributic ht-hand end a he t f noa.t o7Tp.1 ’ 
© drills necessitated the use of two cards to keep the of men for i i rie Zz oO ( oO t re minu (by I A W 
record The number of bits used for each drill, each time rst wh 1 eal we vir ) n i ‘ oaded and 1 ne W irke wit 
day, was generally 8, there being 4 bits in a se and nount a ble, wh h n working ‘ oO “ ) 
usually two sets were dulled in a day running Th men to advantage For exam] Whe mit 0 i ju o I \ t on 
last column is to receive the wage paid the drill runner men loading or inlo 1 I ub \ 
and helper yard above the t of f o vat th be t 

The daily report of blasting was kept a in Fig ort ondin l crease ) i! n was I uff ! I 

Vicor FO -6 
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COST-ACCOUNT SYSTEM FOR FLOOD PROTECTION WORK AT GRAND RAPIDS, MICH 
of) Th iumb r ol ubi fee isplaced wa me i | cient »> b n “ eviden t I Wel 00 g i o wer i lesig 
on the irface lepth o ri many loadin or unloading i th ) va le ‘ ‘ ely whe ‘ ) ) “ om yn 
posed face for time at rease¢ ord tr ng were ‘ orage gro o yarcle ( 1 t 
for time lost bla ng, but iken to ge ill and keep From these ke owe ¢ i 
most of th blasting wa done quitting time noo ? men from y Ip oO Oo of y piece of work « n rt o I york can 
ind night, there was very little « h o eccount fo ging b t oO id I ( nt l veriou 
rhe report of mo iZ one 10 explanatio iI Under the h ird (Fig I ¢ work oO rd ) h 
her than the headings o he car ] 7 h 7 give zon box: 1 ‘ iten on the card ( i rth liv ‘ 
rh: black I repor ow Fig. 8 \ o it me ie onds taken to of lay | hargeab ‘ hat work 1 who 
dri bit ! pened whet h I b 0 lu oid, and th iplied by th or pa 
to do efficient work, they were heated, river nto a dic 1umber of mer taken in going Fo xample The cost of th ushe " 1 in 
and tempered As to upset and cut ifter a bit had from the point of loading to the point of unloading and onstructing he wall will be derived from ( of 
been sharpened a few times it became so small across returning The ub-headings under ‘‘unloading”’ are the crushing and quarryi The quarrying irn will in 
the bese as to bind in the hole, then it had to bo upset ime as for ‘“‘loading The number of yards in the load clude pumping, compressor operat nt re leprecia 
the leaves cut in and sharpened The blacksmith made > taken from the ze of the wagon box, and the cost tio ind maintenane drilling and moving stone he 
all the new bits needed. is figured by dividing the total time multiplied by the blacksmith’s work chargeable to dr ind tool repairs, 
On the crusher report, Fig. 9, the number of cubic rate of wages, by the number of yards in the load. The the blasting, and the cost of coffer-dam The record of 
yards crushed was obtained by tallying the number of total cost will be the sum of the costs per yard multi- the number of men or teams or both, at work on any 
yards in the bin th imount hauled to storage, sold plied by the number of yards pi ce of work for each day, gives more concise data re 
and that used in the wall. The ‘‘material received’’ card (Fig. 13) was used garding the working conditions of the work, than would 
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COST-ACCOUNT BLANKS USED FOR THE FLOOD PROTECTION AT GRAND RAPIDS, MICH 
On the report of wall work, Fig. 10, the figures given merely as an additional check on the or ind to pre be rely tl umount me f 
are for illustration and are not actual The amount of vent any firm from charging up rejected material, and day was recorded 
cement used was obtained by tallying the bags as they to keep a record of orders filled in part By filing th irds. w 1 table fe h show ' 
were used and checked by counting the empty bags at The order blank (Fig. 14) was used in general by th mount of work accomplished each d rg tl witt 
night. The lumber was measured in the forms each engineer's office when purchasing mat‘rials or supplie h verag o y r Iv B 
night by the writer. The concrete was measured in the The ston lips (Fig. 15) were printed for this work of o ) work 
forms and the work of each day lined out on the outsid: and served the double purpose of a sales slip and tally excel 1 would be ke for u n making estimate 
of the forms. on the time the teams were taking in making the deliv on the same racter, making due allowance 
The ‘‘minute observations of drilling and moving stone”’ eries. At the top Is the kind of stone, the size of the for i n é 
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where 
b velocity at the given cross-section. 
w width of channel at the same section. 
Substituting the different values of V and 
solving for w gives the widths corresponding to 
these velocities. In computing the friction 
head, mean proportional velocities and widths 
Will be used, so these, found by multiplying to 
sether two successive values and extracting the 
Square root, are given also in Table I. 
As a check on the above, it is well to multiply 
t) 


ther mean proportional values set opposite 


each other and see if their product is 72. Since 
the equation 

Vw 
is true for any section, it must likewise hold for 
mean proportional values. 


» 


The hydraulic radius, being the ratio of the 
area to the wetted perimeter, is found at once 
by multiplying the depth by the width and 4di- 
viding the product by the sum of the width and 
twice the depth It is convenient to express this 


relation as an equation in which 


Dw 
2 D+ 


’ mean proportional hydraulic radius. 

in) depth of water 

w mean proportional width 
As the depth of water is to be 6.5, the formula 
reduces to 


The resulting values are iven in Table I 


The next step is to de 


ermine the velocity 
head, by means of the gravity acceleratio 
formula 


| 2 ah 


J velocity at the given section 
a 5 » Aye 
h head required to produce V. 

By substituting the different values of ve- 
locity from Table I., the resulting values of h 
give the required fall from Sec. 9 to the section 
under consideration 

Another method, giving equally satisfactory re- 
to differentiate 


J Z2ah 


sults, is 


obtaining 
2 eS 2qdh 
or 
Vd 
dh 
g 
dh gives the fall from section to seetion di- 
rectly; V being their mean velocity and dV the 
acceleration from Table I. Applying this to 
Sec. 9-8, 
O=<.18 © O.36 
dh - HO 





These determinations give the head or fall re 
quired to produce the desired velocities, neglect- 
ing the friction on sides and bottom 

To determine this latter factor, it is necessary 
to apply Kutter’s coefficient in the formula 

V CN TS 

The solution is made for 8s instead of V. For this 
purpose, 


V mean proportional velocity 
n M12 (for planed lumber). 
a mean proportional hydraulic radius. 


Solving the equation and multiplying the slope 


TABLE II. 
Velocity Width. 
9.00 8.00 


Section 
in) 


1 8.64 
9 7.92 
3 6.84 
4 5.40 
5 3.60 
6 » 16 
7 1.08 
S 36 





00 Infinity 
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8 thus found by 5 (the distance between sections), 
gives the friction head required to maintain ve- 
locity. 

There are a number of tables and diagrams 
from which the value of ¢ in the formula may be 
found so as to avoid the tedious solution of the 
formula. These values, together with those of 
the mean proportional radius and its square root, 
are given in Table TI. 

Since friction heads, in designs like this, are 
very small, they are sometimes neglected en 
tirely. A better plan, in case they are not com. 
puted, is to give the intake the slope of the 
flume, in addition to that required for velocity 
head. Since the intake, at all points, has a 
greater cross-section than the flume, it is evident 
that the error will be on the safe side. The 
slope of the flume in the present instance being 
OO1D would give a fall of .06S8 in the intake, in- 
stead of .022, the correct amount; a difference of 
a little over half an inch too much. 

The amount of head to be allowed for ths 
grizzly is at best a matter of approximation. If 
placed well up toward the reservoir, where the 
velocity is low, its effect will be almost negligible 
ind will be offset by the velocity of approach due 
to stream flow This is the desirable location, 
but incurs the greater expense. If computed, it 
may be assumed that the velocity is inversely 
proportional to the restricted waterway, the ad- 
ditional head required being the amount which 
will produce this extra velocity. The restricted 
waterway may be figured by using the actual 
space occupied by, the bars of the grizzly, if the 
velocity is low, or twice this amount where the 
water is flowing swiftly, the difference being due 
to what might properly be termed end contrac- 
tions at the bars 

While the writer is a firm believer in carry 
ing out computations rigidly to a predetermined 
degree of accuracy. so as to preclude possible 
cumulative errors; yet in tabulating the final 
values for use in the field, it is well to bear in 
mind that there are other factors to be con 


sidered, 


if equal or greater weight than mathe- 
matical refinement. The following are suggestive 
of such practical considerations. 

If the plant uses the major portion of the 
stream’'s flow there will always be a perceptible 
velocity of approach as a resultant of the ve- 
locity in the stream. On the other hand, if a 
large part of the water flows over the wasteway 
or dam, there may be slack water at the in- 
take, or even eddies which actually cause a flow 
in the opposite direction. This feature depends 
on the configuration of the reservoir and should 
be considered in its design Also, the depth of 
water flowing over the waste weir increases the 
head from the reservoir by that amount. It is 
seldom possible to predict this with accuracy 
owing to the fluctuations in stream discharge 
Frequently it more than offsets any possible loss 
jue to the presence of a grizzly, unless the lat- 
ter becomes clogged with weeds and leaves. 

These considerations serve to emphasize the 
fact that in engineering design and construction 
it is necessary to season the results which are 
obtained with slide rule, logarithms and _ for 
mula by a wise admixture of “common sense” in 
their practical application 





THE PUNCTUALITY OF HIGH-SPEED TRAINS is 
hown by figures published by the Pennsylvania R. R 
Co. for its 18-hr. train between New York and Chicago 
In 1907, out of 365 trips each way, the eastbound train 
was on time 278 days, the westbound on 280 days; the 
total number of minutes late was 4.046 and 4.131, giving 
an average throughout the year of 11.1 mins. and 11.3 
mins., respectively, or an average per late train of 
16.5 and 48.5 mins. Great improvement is shown by 
the corresponding figures for 1908, when out of 366 days 
314 eastbound and 314 westbound trains were on time, 
and the total number of minutes late was 1,838 and 
2,423; this shows an average delay throughout the year 
of 5.0 and 6.6 mins., and an average delay per late 
train of 35.4 mins. and 47.5 mins. respectively. This 
train is scheduled to cover the distance of 912 miles 
at an average speed of 50.7 mi. per hr. Incidentally, 
the figures for some 370,000 passenger train trips on the 
Pennsylvania system during 1908 showed that 88% made 
schedule time or better. The percentages for the above 
high-speed train are almost up to the same percentage, 
showing equal reliability of service. 


Concrete-Lined Mine Shafts at Filbert, Pa. ‘' i “liptical plan and the latter Mx 34 ft 


elliptical They are each divided into four ver- 

In our issue of Sept. 24, 1908, p. 330, we pub- tical compartments, by horizontal and vertical 
ilshed an article by Mr. L. L. Brown describing timbers. On the left is the ventilating chamber 
the lining of a mine shaft with concrete. The the middle left is the down cage, the middle 
shaft there described, in the low country border- right is the up cage and the right is for the 
ing on the Susquehanna “ar Wilkesbarre, Pa. emergency stairway The cage trucks are sup 
was driven through the water-bearing earth to ported on timber buntons, which form the di- 
solid rock some SO ft. below the surface At Viding struts for the above-noted compartments 
this level the concrete was stopped and the shaft and which are spaced vertically apart 5 ft. ¢. to 

















FIG. 1. VIEW DURING CONSTRUCTION OF CONCRETE SHAFT LINING. FRICK COAL CO., 


FILBERT, PA. 


continued through the rock, without concrete c. They are of 8 x 10-in. timber, placed in the 


lining. The shaft, then, 


was in reality the ap concrete as it progressed, an operation that gov 


proach to the actual mine shaft and the main erned to a large measure the section and design 


difficulty in its construction was the resisting of the forms. 



















of the heavy pressure of the ground water in the Through the upper 1S ft. of earth the shaft 
saturated earth. In a number of cases of late structure is of heavy concrete construction with 
this use of concrete in mine shafts has been the irregularly shaped plan on the surface shown 
carried further and the shaft itself lined with in Fig. 2. This plan extends down to rock with 
concrete, Such a _ piece 
4 
of construction is now x Sil 
being built by the Frick f 
Coal Co., -of Pittsburg 
Pa., in its new mines at ii 
. =: f A 
the town of Filbert, near A 
Brownsville, Pa. © . 4 £ 
a aa m ~y 
These shafts are sunk ¥ i 2 | y 
A ® . 
through about iS ft. . 
a 
of earth to rock and SSS 
0 = S=yr 
thence about 630 ft. toa SS © 
. . ’ 2 % 
v-ft coal vein. When 
the construction was 
under advisement bids y i ft 
A ia | r 
were asked on both tim- = 
ao conte : 7 : Extend down 
ver and concrete linings /8 "below Tap 
for the shafts. The . of Coping ‘a 
concrete price was con- = ™ 
siderably the higher of 
the two, but the size of Y 
the coal vein promised “ 


profitable working for 
so long a time in the 
future, that the concrete 
with its consequent 
minor maintenance and 
renewal charges, was ac- 
cepted. 

There are two shafts 
at present under con 
struction; the hoist shaft 
and the ventilating 
shaft. In design and con- 
struction they are both 
about the same, although 
the former is 13 x 28 
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FIG. 2. DETAILS OF PORTION OF HOISTING SHAFT ABOVE ROCK. 
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OF HOISTING SHAFT. 


loose rock to allow 


inits, cach about 8 ft. wide and 5 ft. deep. 


is thence pumped out of the shaft. 


to cover 50 ft. was started Aug. 6, 1908, and from that 





a a 


es provide extra reinforcement. 




















THOD OF CARING FOR WATER 
LINED MINE SHAFT, FRICK COAL 


SEEPAGE. CONCRETE ita Sadie al 


work is progressing in good running order about 


tion and lining, is being accomplished. 
veing built for the H. C. 
Patterson & Son., of 
Chief Engineer for 
ventilating shaft. 


THE EAST CHICAGO CANAL is being built by the 
hast Chicago Co., of Indiana Harbor, Ind., to give 





water communication between Lake Michigan and the 
great industrial district now being developed around the 
ty of [Indiana Harbor It will eccommodate large lake 
teamers and thus provide for the direct delivery of ore 
ind freight The canal will be 3.5 miles long, with a 
bottom width of 200 ft., and a depth of 20 ft. of water in 
the present portion (1.5 miles) and 15 ft. in the part yet 
to be built There will be ten railway bridges (some of 
which were described in our issue of March 18) and 
four highway bridges; three of the latter (temporary 

uctures) have been built. Mr. C. W. Hotchkiss (Gen 
eral Manager of the Chicago, Indiana & Southern Ry.), 
of Chicago, is consulting engineer; Mr Fred. Norlin 


(Chicago Opera House Block, Chicago), is the e 


igineer 


n charge The contract for construction is held by the 
Great Lake Dredge & Dock Co., of Chicago 
= ee - 


HARBOR ROCK REMOVAL under difficulties is de 
scribed in a paper by Mr. C. W. Maclean, before the 
Institution of Civil Engineers, entitled ‘“‘Removal of Sub 
marine Rock at the Entrance to Port Phillip, Victoria 
This harbor, situated at the head of a long indentation 
of the south coast of Victoria, Australia, is the entrance 
o the ports of Melbourne and Geelong Owing to a pe 
culiarly dangerous current or tide swirl, due to certain 
conditions of wind and tide, it became necessary from 
102-04 to cut a channel 37 ft. deep at low water and 
2,000 ft. wide, through the neck of the harbor, requiring 
i Maximum removal of about 5 ft. depth of rock. On ac 


count of these same cross currents it was impossible to 


carry on the blasting except at the 10 to 20 minute slack 
tide The working time for a single tide, for mooring the 
boats the charges on rock and paying out the 





wires 


was only about (0 minute 


The rock was a calcareous sandstone, very easily shat 


tered by explosions placed on its surface, so that the 
placing of the explosive was quite simple, once the boat 
was in place. The method of blasting was as follows: 


The flotilla employed consisted of a dismantled twin 
crew gun-boat a urf-boat to contain charges and 
divers, gear and a whale-boat for running out and lift- 
ing the moorings of the surf-boat. 


On rrival at the ene of operations, a oon as the 
tide slackened sufficiently, 

= the surf-boat containing the 
Sy explosive was cast off and 
moored in position, the 

wre marine surveyor directing the 





work from the whale-boat 
The bags of explosives were 
then suspended over the 
ide about S f apart, and 
when they hung plumb they 
were lowered on top of the 
rock The moorings were 
then lifted and the boats re 
moved to a distance of about 
300 yds., when the firing ca 
bles were coupled to a 
dynamo-electric machine, and 
he whole of the charges 
were exploded simultaneous 


ly At the commencement 
of the operations divers were 
employed to place the 


charges on the rock to the 
best advantage, but, owing 
to the almost constant swell 
this method proved too slow 
By using the shore mark 





R established for survey pur 

kee 3"Farm Tile Pipe poses, and working systemat 

ws rl vid with open ically along one line before 
aie fe ont. hifting to another, the rock 


was broken down in con 
nuous sections, and a quar 
ry face of 4 ft. to 5 ft. was 





Rock Face obtained, which ensured the 
. ¥ ms +h bp lle hattered rock being thrown 
7? \ A gee oe cown towards deep water 
, cis thus preventing any tempor 

ry iwaling of debris 


The high explosives use 
so pulverized the rock tha 
only in a few instance 
was it found neces 
further reduce the detached 
masses by smaller charge 
Consequently, disintegration 





ind removal of the debri 
by the strong tidal current 
were rapidly accomplished 
1d Tne results obtained were 
+h Cement due chiefly to the softness of 
the rock to be removed, and 
the use of heavy charges of 
explosives especially suitable 
for submarine work. The 
yraed) men employed, although un 
familiar with the work during 








{ stages, became, with 
FILBERT. PA. experience sO. «expert iat, 
in the 1904 season, two shots 
were fired on a_ tide The 
double shots, which were made up independently and 
fired alternately, were placed at least 70 ft apart to avoid 
premature or imperfect explosion of the second set of 
charges by sympathetic detonation 
A special equipment was attached to the steamer at the 
end of the season, by means of which the depth of cut 
could be determined. This consisted mainly of two ver- 
tical posts of old rails, counterweighted with bags of sand 
In all, about 4,950 cu. yds. of rock was removed at a 
eost of about $ 





5,000. This gives a high unit cost, but 
not too high considering the nature of the work and 
that the steamer was in use only 80% of the time it was 
in commission, 
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In our issue 
of a fuel 
auspices of 


of March 11 we noted the program 
at Urbana, Ill., under the 
of Illinois, the Illinois 
the U. S. Geological 
this conference by Mr. 


conference, 
the University 
Survey and of 
A paper read at 


Geological 
Survey 


D. T. Randall, of the U. S. Geological Survey, 
has been reprinted in part elsewhere in this 
issue, and this paper will be found of real prac- 


tical help to those younger engineers throughout 
the country, who may be designing small steam- 
power plants. We believe from experience and 


observation that the local coal situation is not 
studied, during the designing of innumerable 
small boiler plants, with all possible profit. 
“Catalog engineering” is apt to prevail too much. 


Empirical relations between grate area and heat- 
surface are selected; a coal of recognized 
used; and the draft layout is 
recommendations of the boiler 
the need of 
studying the local discussed, but 
three or four years later the young designer does 
not readily see an approach to the balancing of 
those coals and furnaces available. The paper 
by Mr. Randall gives this start and the 
comparative ease with which the furnace design 


ing 
merit is 
adapted to 
maker. In 


assumed 
the 
most 


technical schools 


coal market is 


shows 


may often be adapted, at little or no extra cost, 
to burning poorer but more available fuels. 





The administration of the water-supply of 
Greater New York is at best no simple matter. 
Attempts to reduce its complexity were evidently 
made by the Charter Revision Commission (see 
Eng. News, March 25, 1909), but the Commis- 
sion seems hardly to have been so 
securing simplicity and unified, in place of di- 


vided, responsibility here as in other parts of 
the charter. 

An analysis indicates that under the new 
charter responsibility for the water-supply of 


New York City would be divided between the 
board of estimate and apportionment, the city 
council, the commissioner of water-supply and 
the city and state health departments. No little 
responsibility would also fall upon the mayor, 
inasmuch as he would appoint the commissioner 
of water-supply and the commissioner of health, 





successful in’ 


the 
new 


The one decided gain in simplicity would be 
abolition of the aqueduct 

charter makes no reference 
of water-supply, 
mission, 


commission. The 
to the board 
aqueduct 


whatever 
which, like the 
outside the 
the city government of New 
Under the proposed charter the 
Sioner of water-supply, although for 
the administration of the water-works, would 
yet be under the jurisdiction of others in the fol- 


com 


is almost general scheme of 
York. 
new commis 


responsible 


lowing particulars: The board of estimate and 
apportionment would select all sources of sup- 
ply and would have the full power of causing 
meters of a pattern and price approved by it to 
be fixed on all consumers; the rates or charges 
for water, although fixed primarily by the com- 


missioner of water-supply, 


the approval of the 


would be subject to 
board of estimate and ap 


portionment, but rules and regulations regarding 
the use of water would be subject to provisions © 
of the proposed administrative code (supple- 


mentary to the charter) and to the city council. 
It would be the duty of the commissioner of 
water-supply to maintain the quality and pre- 
serve the purity of the supply, but it would also 
be the duty of the health department “to take 
all steps necessary for the sanitary supervision 
of the water-supply of the city’’ and its sources. 
A further qualification of the charter is to the 
effect that all sources of water-supply would be 
subject to such sanitary regulations as the State 
Department of Health may require. 

While there may be good reasons, historic, 
traditional, or inherent to the general scheme of 
city government, for this division of respon- 
sibility, yet we think it evident to any one fa- 
miliar with water-works administration that the 
commissioner of water-supply might advantage- 
susly be given more freedom from other depart- 
ments than is proposed by the new charter. In 
particular, we reason why meters and 
metering consumers should be put so completely 
within the control of the board of estimate and 
apportionment. -Of all the hundreds of manu- 
factured articles used by the city of New York, 
why should meters alone have been singled out 
for specific mention in the charter, and placed 
in the control of the board of estimate and ap- 
portionment? No one expects, we dare say, that 
the mayor, the comptroller, the president of the 
board of aldermen and the five borough presi- 
dents who compose the board of estimate, will 
be elevated to office by the 700,000 voters of New 
York City because of their peculiar fitness to 
pass upon water meters. Is it any more essen- 
tial to good government in New York that the 
board of estimate and apportionment should pass 
upon the type and price of water meters, than 
upon styles and cost of pumping engines, fire 
hydrants, fire engines and fire hose, and hun- 
dreds of other devices and supplies? 

Why should the commissioner of water-supply 
have to go to the board of estimate and appor- 
tionment for approval of the water rates he may 
formulate, whereas in the matter of regulations 
of the use of water he would be tied hard and 
fast by the administrative code, or be subject to 
the city council? 

And 
the 


see no 


should there be continued 
pernicious division of responsibility 
the purity of the water-supply, so that the 
commissioner may take his choice between lay- 
ing the blame for improper safeguarding of the 
water-supply upon the city commissioner of 
health or upon the state commissioner of health, 
and each of these may choose between blaming 
the other and laying the blame upon the com- 
missioner of water-supply? Of course no such 
division of responsibility as we pictured is 


why, above all, 
present 


as to 


have 


really intended by the framers of the charter; 
but we cannot believe that they thoroughly ap- 
preciate the necessity of having the responsi- 


bility for the purity of the water-supply of 4,- 
000,000 people placed squarely and definitely and 
singly upon some one person. 

The proposed abolition of the aqueduct com- 
mission seems to be highly commendable. It 
was created 20 years ago or more for the pur- 
pose of introducing an additional supply of 
water from the Croton drainage area, and before 
its work was completed another board, likewise 


independent of the city 
ticulars, was 


government in most par 


created to bring in water from an- 


other source. There seems to be ‘ason what- 


ever why the 


no re 


aqueduct commission should not 


be abolished as proposed. all the works which it 
has completed turned over to the proposed com- 
missioner of water-supply, and further construc- 


tion in the drainage area, if any, be 
hands of the board of 


put in the 


new water-supply 


+ — = 


Aside 
people have any 
water that are 
try through 
feature of 
to public 
New York 


from wat few 
the large quantities of 
wasted in every city of the coun- 
defective water-closets A 
this has recently 
attention by a the 
” from Mr. Flagg, an emi 
nent New York architect. Mr. Flagg asserts that 
the “hush pipe’”’ costs the taxpayers of New York 
City at least $3,000,000 a year. He explains this 
as follows: 

A “hush pipe’”’ 
muffles the 
cisterns; 


er-works 
idea of 


superintendents, 


special 


waste been brought 


communication to 


“Sun Ernest 


is a small! pipe about 6 ins. 
sound of leaking ball cocks in 
without the ‘‘hush pipe’ the 


long which 
water-closet 
leaking water 


would disturb people, and without it an incredible num- 
ber of people would be disturbed for the leaking water- 
closet is the rule, not the exception. My observations 
have convinced me that most water-closet ball cocks 


leak after they have been in use a year or more. 

The water-closet cistern leak is a most insidious af- 
fair; it is cunningly concealed. The leaking water en- 
ters the cistern noiselessly through the ‘“‘hush pipe’ and 
runs down without appearing in the bow! of the closet. 
To the casual observer no leak is apparent, even though 
considerable water may be passing through. One might 
use a leaky water-closet for years without suspecting it. 





Mr. Flagg then goes on to 
block of model 
water-closets. 


that he 
containing 


has a 
some 500 
The water supplied to these build- 


say 
tenements 


ings is metered. After the buildings had been in 
use for some time he found himself “engaged ina 
race between the water bills and the rents.”” To 
make a long story short, meter readings were 
finally taken between 1 and 4 a. m., and the leak 
ige was found to be through the water-closets. 
The “hush pipes’ were taken off and the leaky 
ball cocks repaired. After this the water con- 





sumption and water bills “fell off two-thirds.” 


Mr. Flagg calculates the average leak from each 
water-closet in these tenements at 210 gals. per 
day. Estimating that there are 500,000 water- 
closets in New York, the leakage from this source 


would be 105,000,000 gals. per day. That 
of this kind are general Mr. Flagg is 
by observations and inquiries made 
dent recounted. He 
tion of all 


leaks 
convinced 
since the inci 
recommends 
plumbing fixtures: the 


regular 
prohibition of 


inspec- 


the ‘hush pipe;” and the arrangement of all 
water-closet systems so that the water will fall 
from the tank directly into the bowl of the 
closet. 7 

We wish to call attention to the fact that it 
seems to have been only the water meter that 
brought even so well-trained and public-spirited 
a man as Mr. Flagg to a realizing sense of the 
waste that goes on through fixtures that are not 


should 


con- 


subject to proper inspection 
noted that 
fined to the particular class of fixt 
tion. 

The argument for water 
lic recognition day by day. 
water-works 


ind repair. It 


ilso be leaks are by no means 


ures in ques- 
meters is gaining pub 
Only recently an 


eminent engineer was heard to re- 


mark that he considered the campaign. for 
meters virtually ended; that is to say, the work 
of education has now been largely done, and 
what remains is chiefly to buy the meters and 
put them in place. Of vurse there are excep- 
tions to this, but in general we think the engi 
neer is right. The meter not only greatly cur- 
tails waste, but it is the only fair method of ap- 
portioning the cost of water service between the 
various classes of consumers, even if the care 
less could be eliminated. Carelessness can never 
be wholly eliminated, but the most effective 


United 
for all the 


toward that end, at least in the 
is to make the 
allows to 


means 
States, 
water he 


consumer pay 


run to waste 


o———_—_—_—_— 


even a conception of the 
census taking 


service princi- 


All who have faint 
nature and difficulty of ac« 
will be pleased to know that 
ples will govern most of the appointments for the 
census of 1910. This, coupled with the fact that 


urate 
civil 


386 


ENGINEERING NEWS. 


Vol. 61. No. 14. 





the Census Bureau is now a permanent organiza- 
tion, gives promise that the 15th census will be 
better than any heretofore taken. Besides sav- 
ng a considerable amount of inefficient work, it 
is probable that by taking appointments out of 
politics, as the Census authorities so earnestly 


desire, no small sum of money will be saved also 





Clear Specifying, and the Nova Scotian 
Steel-Coal Lawsuit. 


One of the first principles of contract-writing 
is to say definitely what you mean to furnish or 
mean to get. <A curious instance of neglect of 
this principle a few years ago gave rise toa great 
lawsuit in Canada, which has just reached final 
decision by the English Privy Council.* The case 
was a great one not because of its technical im- 
portance but because of its complex business and 
other relationships, and because few suits for 
breach of contract come before the courts that 
involve such large amounts as here contended 
for. What interests us, however, is the simpler 
technical aspect of the matter. 

The case was between the Dominion Iron & 
Steel Co. and the Dominion Coal Co., and rested 
on a rather remarkable contract for the pur- 
chase of coal, made between the companies in 
1908 but terminated in 1906 by a dispute, the 
coal furnished being unsuitable for the Steel 
Company’s use. The latter sued for damages 
and an order to enforce specific performance. 
The Supreme Court of Nova Scotia awarded 
damages, and the Privy Council has now af- 
firmed the judgment. 

The contract operated to establish a sort of 
commercial interest between the two companies, 
which had originally been allied businesses. 
The Stee! Company, a large coal user, wanted to 
procure a reliable nearby supply of good coal, 
while the Coal Company, being a large pro 
ducer, naturally desired to obtain its neighbor’s 
entire custom, especially because large indus- 
trial consumers were not plentiful in that 
vicinity. A contract intended for mutual ad- 
vantage was therefore drawn Under its terms 
the Steel Company would continue to be a 
steady customer of the Coal Company, but a 
preferred customer, at a very low price per ton, 
in consideration of binding itself not to purchase 
elsewhere. 

Three years later, trouble developed over the 
contract. It appears that either the contract was 
imperfect, or else one of the parties was seeking 
to interpret it unlawfully. The Coal Company 
was then furnishing coal unsuitable for the 


Steel Company's use. This was at a time of 
large demand, it has been alleged, and coal could 
be sold elsewhere at much better prices than 
the Steel contract specified. At any rate the 


coal offered was s 


» high in dirt and sulphur 
is to be useless for the Steel Company’s fur- 
naces, who promptly rejected it. Yet the fact 
is that the contract did not specify definitely 
what kind of coal was to be furnished; at least 
its specification did not clearly exclude such 
coal as was 





offered. All the subsequent discus- 
sion and litigation revolved about the question 
of what was implied by the contract outside of 
its strict expressed meaning 

The express stipulation as to quality was as 
follows: 


(3) All coal furnished shall be freshly mined, and of 
the grade known as ‘‘Run of mine,’’ reasonably free 
from stone and shale, and shall be supplied from such 
seams then being worked by the Coal Company as the 
Steel Company may designate. The Coal Company may, 
after the expiry of four y«ars from the date of this agree- 
ment, supply slack coal of the same specification as to 
quality as above if suitable for use in steel making and 
for blast furnace coke, and may also supply slack coal 
for other purposes for which it can be used without dis- 
advantage by the Steel Company In construing the 
above clause the use of slack coal shall not be deemed 
to be a disadvantage merely because the use thereof 
necessitates changes in the grate bars of the Steel Com- 
pany ‘“‘Suitable’’ shall be construed to mean that the 
slack coal so supplied when properly washed by the 
Steel Company shall not contain a percentum of impuri- 
ties, to wit. ash and sulphur, appreciably greater than 
the percentum of impurities in the same coal of “Run 
of mine’’ grade when crushed and washed in the same 
manner. All coal supplied hereunder that requires to be 
washed shall be washed by the Steel Company, and 
should the Steel] Company establish and operate a coal- 


*Quoted in full in the Montreal ‘“‘Gazette’’ of Feb. 19, 
1909. 


washing plant between the point of origin of such and 
the Steel Company's blast furnaces, the Coal Company 
shall, at the actual cost thereof, allow such coal to be 
washed in transit 

It will be noted that nothing is said as to 
limiting sulphur in the run-of-mine coal, while 
as to the slack, it need only be as low in sul- 
phur and ash as the run-of-mine, provided this 
amount will make the slack suitable for steel and 
coke making. This further requirement, being re- 
Stricted to the slack, is clearly an additional 
specification beyond that provided for run-of- 
mine. In other words, the run-of-mine coal is 
held to be sufficiently protected by three require- 
ments: (1) that it come from a designated seam, 
(2) that it be freshly mined, and (3) that it be 
reasonably free from stone and shale. 

Obviously, such requirements are highly de- 
fective. Yet it is difficult to read any other 
meaning out of the clause quoted. One might 
expect, therefore, that trouble would soon arise 
over matters of quality of coal. 

That the contract ran for two years without 
trouble is accounted for as follows: Under the 
clause quoted, the Steel Company designated a 
particular working, the Phelan seam. In 1903 
this seam was producing perfectly satisfactory 
coal. Later, however, much of the coal pro- 
duced from the seam was very high in sulphur. 
Under the earlier conditions the wording of 
clause (3) sufficed to give the Steel Company 
suitable coal; in 1906, however, it no longer 
sufficed, unless it were possible to find in the 
contract an implied limitation of sulphur. 

Undoubtedly both parties knew, when the con- 
tract was made, that the coal in question was 
to be used for steel-making, and that high-sul- 
phur coal would not do. But, of course, written 
words are supposed to express and supersede 
the unspoken views of the contracting parties, 
and only the written word governs the perform- 
ance. If the contract later proves disadvan- 
tageous to one party, he is nevertheless bound 
by it, even though both parties may have been 
aware, or might be presumed to have been aware, 
of further conditions that possibly might bear 
on a question of performance. 

Thus, if the Coal Company Knew that the con- 
tract would be useless to the other party unless 
the coal furnished were low in sulphur, yet it 
could fairly conclude that the Steel Company 
had so drawn its specification as to provide for 
coal of desired quality, and that, in any case, 
the specification was the criterion. We must 
remember that the contract nowhere stated in 
so many words that the coal furnished was to 
be suitable for steel-making uses, or that its 
sulphur content should not exceed a _ specified 
amount. The Coal Company seems entitled to 
any advantage which the written contract af- 
forded it, unless indeed the contract were so one- 
sided as to have no standing before a court. 

That there could be any doubt as to whether 
suitability was implied, however, arose from 
a further peculiarity of the contract. The first 
two clauses contained a detailed statement of 
the kinds of furnaces, ete., for which the coal 
was to be supplied. There were two limitations 
on the amount that the Coal Company bound 
itself to supply: one, that it should not be re- 
quired to furnish coal for factories of finished 
material (i. e., more finished than rails and 
splice bars); and two, that it should not be re- 
quired to furnish more coal than needed for 
four blast-furnaces, ete., and their associated 
power and handling services. Apparently, the 
Coal Company wished not only to prevent re- 
selling of coal furnished at the low price of the 
contract, but also to reserve for itself as direct 
customers all factories of finished materia) 
which the Steel Company might later establish; 
besides, of course, fixing a limit to the amount 
which it would be bound to furnish at the con- 
tract price. 

The legal discussion centered on whether these 
quantity clauses djd not also operate (or were 
intended) to describe the quality of coal to be 
furnished, by describing the uses to which the 
coal was to be put. In case they did have this 
effect, obviously it would still be an open ques- 
tion who would determine whether a given lot 
of coal was “suitable” for the uses described; if 


it was to be left wholly to the decision of the 
Steel Company, the contract would be one-sided, 
while if it was to be agreed upon as occasion 
demanded, one would expect the contract to 
make mention of such future agreements, and 
this it did not do. 

The courts, however, took the view that the 
quantity clauses do in fact operate to specify 
quality. Says the Privy Council: 


It is not, in their Lordships’ view, a case in which 
it is necessary to import by implication words into a 
contract in order to effectuate the common intention of 
the parties to it. What is necessary is to determine 
what they meant by the language they employed. The 
numerous authorities cited in argument dealing with 
the principles upon which terms are to be so introduced 
into a contract need not, therefore, be discussed. e9 

It is clear upon the evidence that coal may satisfy all 
the requirements of paregraph three, and yet be so over- 
charged with sulphur as to be quite unfit to be used for 
metallurgical purposes. And the contention of the Coal 
Company is that, though over 90% of the coal supplicd 
to the Steel Company was, as they knew well, required 
for those purposes, yet they are under no obligation to 
deliver coal reasonably suitable for them, provided only 
it satisfies the requirements of paragraph three. Both 
parties, the Coal Company alleges, knew the nature of 
the coal taken from the seam. Up to the date of the 
agreement it was, with the exception of what came from 
the east side of pit No. 4, all suitable for the smelting 
operetions carried on by the Steel Company. Guided by 
this knowledge, the Steel Company (they urge) concluded 
that the provisions of paragraph three afforded them 
adequate protection, and that they were, therefore, will- 
ing to take their chance as to the purity and fitness of 
the coal to be won from the seam or seams they might 
designete. The function of paragraph one, the Coal 
Company allege, was merely to furnish a measure of 
supply. 

No doubt there is much to be urged in favor of this 
view; but, on closer examination of the several pro- 
visions of the contract, it appears to their Lordships 
not to be the true view of the mutual rights and obliga- 
tions of the parties. 

s * In the absence of such a limitation [of num- 
ber of furnaces, mills, etc., other than the subsequent 
separate limitation to four furnaces] the enumeration 
could not afford any measure of quantity, yet it must be 
taken to have been introduced for some purpose, and 
the only purpose it can apparently subserve is to specify 
precisely and in detail the various uses to which the 
coal to be supplied wes to be put. There would be no 
object, however, in doing this if the Coal Company was 
not at all concerned with the suitability of th ir coal 
for these uses. 

More than this, however, the high court sees 
in the wording of clause (3) itself an implied 
requirement of suitability. 

The standard set up is, no doubt, a standard for slack, 
but it is strange that the freedom of the slack from sul- 
phur be measured by the purity in the same respect of 
the coal, if the amount of sulphur, at least in an or- 
ganic form, contained in the coal was a matter with 
which the Coal Company had no concern. * * * The 
whole clause seems, th-refore, to suggest that the suit- 
ability of the run-of-mine coal for the uses indicated 
was within the contemplation of the parties when they 
entered into the contract. 


The Coal Company is therefore held to an in- 
terpretation of the contract beyond its specific 
terms. They must supply coal suitable for the 
furnace and coke-oven uses described in the 
contract, in spite of the fact that the contract 
does not state that the coal must be suitable. 
They are not condemned to specific performance, 
but to payment of damages for the loss of the 
contract. 

This may be excellent law. The highest court 
of Nova Scotia and the British Privy Council 
have said so, at least. Moreover, the moral ob- 
ligation is perhaps in line with the judgment 
rendered. But we must observe that a very 
lengthy and expensive lawsuit was necessary to 
reach this decision. 

For other contracts we think the law laid down 
here might prove an unsafe reliance. We are 
sure that contracting parties will always find it 
cheaper and less ‘troublesome to specify ex- 
actly what they intend to obtain, rather than 
let the law puzzle out a meaning which the 
written contract may presumptively imply. The 
principle is well-known, but its observance seems 
to be neglected at times. 





REINFORCED CONCRETE IN THE MESSINA 
EARTHQUAKE.—From investigations made on the 
ground by an engineer of the Hennebique reinforced- 
concrete firm, it is shown that there was perfect coher- 
ence in all the parts of the reinforced-concrete build- 
ings which went through the earthquake at Messina, par- 
ticularly in those which were in the most shaken dis- 
tricts. One typical example is cited of a house now 
standing in the middle of a quarter where al] the other 
buildings are reduced to fragments, a house sheltering a 
family who are the sole survivors within a large adjacent 
area. The 1,000,000-gal. reinforced-concrete reservoir 
supplying the city with water has suffered no damage 
and has not been out of service at all.—M. FPlament- 
Hennebique before the Société des [ngenieurs Civils de 
France 
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LETTERS TO THE EDITOR. 


Against Sweeping Pullman and Other Railway 
(Cars While Occupied. 


Sir: The custom, prevalent on many railroads, of hav- 
ing the porter dust and sweep out occupied cars when 
nearing appears to the writer as most un- 
sanitary and not in keeping with the very desirable at- 
tempt toward public education in the prevention of bac- 
terial diseases. Within the past six weeks the writer has 
retreated to the ‘‘smoker cloud of dust raised 
by the porters sweeping, on at least four of the leading 
railways of the U. S.; three times from a first-class coach 
and once from a Pullman In each case the car was full 
of passengers inhaling the dust raised by 
the porter’s broom. 

This is only an 
hundreds of 
used by the public present plenty of difficulties in sani- 
tation. It such dust as will remain on the 
floor, where most infection lies, should not be disturbed 
broom. 
the railroad’s attempt to keep its cars clean 


large cities 


before the 


disease-laden 


what 
railway 


illustration of happens daily in 


ears. At best, passenger coaches 


seems that 
by the porter’s 
Of course 
commendable, and no criticism of that is meant, 
but only a desire to bring forth further discussion as to 
the method of doing this. fruit parings, 
and other trash should be removed and woodwork should 
be wiped off with a cloth before receiving passengers. 
The writer feels that another step will be taken toward 
the prevention of tuberculosis other when 
railway coaches are thoroughly cleaned with compressed 
air at the end of the run, and no sweeping or dusting 
occupied by 
Yours truly, 


is very 


Newspapers, 


and diseases 


is done while the cars are passengers 


Jos. E. Craig, City Engineer 
Manistee, Mich., March 29, 1909. 





Water Consumption and Waste in New York 
City and Elsewhere. 


Sir: In an editorial which appeared in the New York 
“Times” of Friday, March 19, it is stated that New York 
City is providing 140 gals. of water ‘for each inhabit- 
ant, although other cities do well with twenty, and fifty 
is almost a maximum.” 

Statistics of water consumption in 176 of the principal 
cities (submitted to the “Times” but not published or 
acknowledged by it) do not bear out that statement. 

In 111 cities, all having a population of over 25,000, 
the consumption was as follows: 


Over 300 gals. per capita per day VeCuewawe ss earieras 2 
From 200 to 300 gals. per capita per sere ee 6 
From 100 to 200 gals. per capita per Po) eee ce 42 
From 50 to 100 gals. per capita per GP vcscer ews = 
Under 50 gals. per capita per day ......+++.-seeres i 

Total wsccccevese Sebioes -eaeoes oe Ras 
The highest rate for any city WaS ......-++++++++ 3 : -_ 
The lowest rate for any City WaS .....+--seeees 3l ga 
The average rate for all WaS ....---- sees eeeees 105 gals 


In 65 cities, all having a population of less than 25,000, 
the consumption was as follows: 


Over 100 gals. per capita per day inuhavenne eaeear 2° 
From 50 to 100 gals. per capita per ee re = 
Under 50 gals. per capita per GP ccc eceveeedssinwes = 
Total ccccccccee savseseececssessovcssesecses . 6 a 
The highest rate for any city WD « adie. due keen <= —_ 
The lowest rate for any city Was ......-+--- - 1 ga 8. 
The average rate for all cities was ......-.-- - Gt gals. 
The average consumption for the entire 176 cities, 
large and small, was 89 gals. per capita per day. 
Yours very truly, 
Walter M. Smith, Sr., 
Civil Engineer. 
{89 Brooks Ave., W. New Brighton, N. Y., March 
30, 1900. 
a 


A Poker Problem for Calculators. 


Sir: In a late daily newspaper there appeared a para- 
graph telling that in a certain five-handed game of poker 
there occurred a deal wherein each hand got a pat full 
Eight full, seven full, six full, five full and 
four full. It was claimed that this was a square deal 
‘because the dealer was above suspicion; and partion 
larly because he himself had the smallest of the hands. 

This was certainly a surprising deal and it does not 
occur often as humanity measures time; but whenever 
it does occur we immediately have four players, out of 
the five concerned, unanimously agreeing that it occurs 


as follows: 


too often. ae 
As to the probabilities of this occurrence we have: 
The possible number of different poker hands that are 
contained in a 52-card deck is 52,; meaning 52 charac- 
ters in 5-place combinations. 
52. 51. 50. 49. 48 
5% = Sneaks 5 
mate 1.2.3,4.5 
The possible number of each of above fulls, taken 
singly is 
4s x (8 x 4s) 
meaning, say, 4 eights in three-place combinations, 
times 8 denominations of 4 cards each in two-place com- 





binations (the three of the fulls employing 5 of the 13 
denominations, leaving 8 denominations of 4 cards each 


to form the pairs to complete the fulls) 


13.2 13 
ts X (BX 43) (333) x (s x 3) 192 


Taking next the 
tious of 5 hands 
tions as follows: 





s possible single hands in combina 
each, we get combinations of combila 


52,, 47,, 42,, 37,, 32, 





; 123,45 


= 27.3947. 


And for the 


whose log 


possible number of 


combinations of com 
binations for the said 5 fulls we have 
(43 X 8 K 4g) K (4g X Tk 4a) K (4g xX OX 4g) X 
1 2 3 


x v 
whose log = 8.6493. This where no two of the fulls 


have pairs of the same denomination. 
Thus we finally have log 27.3947 
log 5.0495 
log ls. 7404 
Which gives the number 5,560,000,U00,U0U,U0),U0U0 as the 


uumber of deals out of which only a single one will be 
ne hand described. 
Now, 


heathen 


and sad to relate, 


Chinee-esque 


these figures, added to the 
peculiarity of the said deal, may 
encourage some mean-spirited poker-player to infer, im- 
ply, or perhaps even say, that the probabilities are, sim- 


ilarly, one in five thousand five hundred 


and sixty 
quadrillions that the dealer was honest. 
William Hoffman 


2U Vaughan St., Boston, Mass. 





A Lawsuit Over a Contract for Building an 


Embankment. 


sir: A case recently decided by a West Virginia court 
prc<sents some points of interest to all having to do with 
engineering contracts. 

The circumstances leading to the suit were as fol- 
lows: In June, 1907, the County Commissioners or 
County Court (afterwards the defendant in the suit) em- 
ployed an engineer, A, to estimate the amount of earth 
required to make an embankment across a hollow. He 
estimated the amount from the profile at 22,000 cu. yds. 

In September following he was employed to prepar 
plans and specifications for a masonry culvert and earth 
embankment. All papers wefe drawn by 
proceedings conducted in the usual 
of the contract. 
use later in 
and set 


him and all 
way till the award 
He then cross-sectioned the work for 
making up estimates, especially the final 
slope stakes. This was done by Oct. 8 
About this time the papers were removed from the court- 
house aud rewritten, omitting some of the specifications. 
As thus changed the contract was signed Oct. 12. Among 
the changes was the substitution of the County Surveyor, 
B, for engineer, A, so that the contract defined the engi- 
neer as B “‘or his assistant satisfactory to the County 
Court.’’ B was referred to by name only and not as a 
county officer. The first estimate was made out and 
signed by B. The second was made out by him and 
signed by the Deputy County Surveyor C as Assistant to 
B. B then died. C was appointed County Surveyor and 
by tacit consent of both parties assumed charge of the 
work and made out the remaining estimates 3 to 7 

The early estimates made out were based on the num- 
ber of cars dumped as reported by the contractor. In 
March, 1908, the Court became alarmed at the amount 
already paid out and called upon A to explain his pre- 
liminary estimate. The specifications stipulatcd that 
earth should be measured and paid for ‘‘in position in 
the embankment,’’ and A recommended that attention 
be directed to this clause in making up the estimates. 
At this point A was requested and urged to take charge 
of the work egain, but refused. It that B 
had never cross-sectioned the work Thereupon A fur- 
nished C with the notes, as he had been paid for all his 
work, including the The last 
three estimates 


one, 


developed 


cross-seetioning. two or 


were then made by C using A’s notes. 
The contractor objected to final estimate and claimed 
about 10,000 cu. yds. additional, amounting to. $7,500; 


but he came back and took the money and receipted for 
estimate No. 7, which purported to be a final estimate 
Closely following payment of this contractor 
sought a compromise, and then arbitration, but both 
wer refused. Suit was then brought. A was employed 
to examine and measure the work. He found that the 
contrector had been overpaid $900. Though C had used 
A’s notes in making up the final estimate he had as 
sumed the roadbed to be up to grade and also had made 
no deduction for the culvert 213 ft. long and having an 
outside cross-section of 42 sq. ft. 

In the trial the defendant sought to exclude testimony 
tending to show the number of cars dumped and the 
method of keeping the record. The court admitted the 
evidence, however, on the theory that B had not made 
the measurement in the manner provided for in the 


estimate 


contract, hence the contract could not be carried out in 


that respect Plaintiff could, therefore, show by any 
method, usual or unusual, how much material was fur- 
nished For the same reason the defendant was allowed 
oO introduce the testimony of A showing the amount of 
fill to be 21,615 cu. yds. measured ‘‘in position in em- 
bankment as provided in the contract, though he was 
not the one designated by the contract to make the 
measurement. Of course each side then sought to dis 
credit the method and accuracy of the other. The ques- 
tion turned more on accuracy, it being admitted that 
he cross-section method is the usual one. 

The court held that estimates 3 to 7, which were made 
ou and signed by C, were irregular, that is, not in 
iccordance with the contract Though C had been as 


istant to B he 
of the principal 
mate No. 7, 


was no longer so after B’s death Death 


terminates the agency. However, esti 
purporting to be a final estimate, 
allowed and paid by the defendant and 
and rec.ipted for in full by the plaintiff, the 
unless it could be proved that 
accident or omission, 


having 
been accepted 
same was 
binding on both parties 


fraud, mistake, 


and the 
burden of proof rested on the party seeking to set aside 


the transaction Each side claimed mistake in favor of 
the other 


there was 


other complications in the case not brought 
out in the trial and not here. At the end of 
a five-day trial the returned a verdict for the de 
fendant. 

The interest to those called upon to 
draw engineering contracts is the ruling about the engi- 
neer who died Where a chief engineer of the com 
pany or the city engineer or other officer is designated 
as the engineer without designating him as an individual 
there would be no difficulty in case he died, for his suc- 
cessor in office would answer the description of the engi 
neer set forth in the 
is designated by 
would seem 


There were 
t necessary 
jury 


main point of 


contract. But where an individual 
name as the engineer or architect, it 
provide in the contract how his 
place should be filled in case he dies, becomes insane or 
othcrwise incapacitated. If this is not done, matters 
which should be settled by him may come up on dis 
agreement and have to be settled outside the contract, 
like the measurement of earth in this cas¢ 
may be introduced contrary to 
the previous 


wise to 


», and methods 
custom and contrary to 
understanding of the parties. A contract 
should provide for binding the parties in every contin- 
gency that may arise; but as 
clause defining the 
for trouble 


ordinarily 
leaves a 


drawn, the 
large opportunity 
The clause in regard to his 


engineer 
if the man dies. 





assistants breaks down in case of death or any caus 
that terminates an agency of that kind. 

The ruling that a settled account evidenced by a re- 
ceipt in full may be reopened and corrected in case of 
proof of fraud, mistake, accident or omission is not new, 
but is often overlooked. The fact that the burden of 
proof rests on the one seeking a revision should not 
make either party careless of the items of a final esti 
mate Both parties in this case were grossly careless 
Th» plaintiff accepted the estimate knowing it to allow 


far less than the amount claimed to be due and the de 
fendent paid a final 
under from the 


estimate without securing a releas¢ 


seal contractor for all further claim 


whatsoever, as, the contract provided and knowing of 
the claim for a large additional amount 
Finally, it may have occurred to the reader already 


that the case gives added force to the old adage about 
trading horses while crossing a stream 


“A Witness.”’ 
Feb. 26, 1909 


[We may add that the case 
is cheaper to employ a 
start to finish of 
to economize by 


also shows that it 
competent engineer from 
a piece of work than to attempt 
turning over the responsibility 
to a cheap man after the plans are made.—Ed.] 





. sé ’ ”? 

More Concerning ‘Professorial Researches. 
Sir The editorials and reviews in your paper are in 
general so fair and unprejudiced that the publication of 


one which has neither of these qualities calls for com 
ment In the editorial of March 1lith, entitled “A Brit 
ish Professor's ‘Research’ in Design,”” the 

misrepresents the 
Without attempting 
conclusions or the analysis by 
it is only proper to call atten- 


none of the 


Steam Boiler 


writer, in endeavoring to be witty, 


conclusions reached in said paper 


to support any of said 
which they are 
tion to the fact 
editorial 
drafts, 
laid down. 

The carrying of fine fuel 


reached, 
that 
would 
applied in 


results mentioned in 


your follow from the use of such high 


when accordance with the principles 


through the boiler and up the 


stack is due to excessive air velocities through the fuel 


bed and the combustion chamber; if the present usual 
rates of combustion are adhered to, no more coal would 
be carried up to the heating surfaces than at present, 


and the use of an excessive draft as recommended to 





force the gases at high velocity through constricted flue 
passages would result only in carrying out through 
the stack the small amount of cinders which would 


otherwise be deposited in the soot chambers or the bot- 


tom parts of the passes of the boiler. Any recommenda- 
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tion that such excessive draft hould be 


of boilers would, of « 


applied to ex- 


isting design yurse, merit the 


com- 


ments in your editorial, but the most superficial reading 
of the paper makes it clear that no such interpretation 
was ever intended. 

Inasmuch as so much stress is laid in the paper on 


the necessity of distinguishing between a high rate of 


combustion and a high velocity of the products of com- 


bustion through the flue passages, it is evident that 
your editorial was written by some one who had hardly 
ead the paper once through, much less endeavored to 
follow the reasoning. There could be no motive for in- 





tentiona!l misintepretation, and the weight which is usu- 


ally accorded the utterances of your editorial columns 


should induce you to re-read the paper and publish a 
more intelligently considered discussion of the subject. 
rhe well known work which has been carried on by the 
Fuel-Testing Department of the Geological Survey 





reaches similar conclusions, but points out the commer- 
cial limitati more clearly, and there is ample op- 
portunity for a calm review of this very important 
subject. Respectfully, 
“BR” 
Havana, Cuba, March 238, 1909 
——— + 
Sir: Your comments in your March 11 issue on Pro- 


fessor John T. Nicolson’s paper on ‘‘Heat Transmission 


in Steam Boilers’’ have been read with interest, as also 
the original paper and the editorial comments of ‘En- 
gineering,’’ which are along somewhat the same lines. 

It would seem, however, that the editors are discour- 


aging the professors unnecessarily. Engineers should 
rejoice that professors have the time, leisure and means 
for carrying on such scientific researches, which are 
impossible, or at least neglected, under commercial con- 


ditions. Such researches may appear futile from the 
point of view of standardized practice, but they may 
nevertheless be justified by future developments. Take 


the present case, for instance: Although Professor Nicol- 
son’s formula is cumbersome, it is equally certain from 
recent investigations that the transmission of heat from 
1 circulating gas to water within a metal surface is not 
entirely, or nearly, as the square of the 
the temperatures, as stated by Rankine In fact, recent 
experiments seem to show that it is directly as the dif- 
ference in temperatures, as given in Professor Nicolson’s 
formula. It should be noted that neither formula ap- 
to heat received by the boiler surface by direct 
radiation from the incandescent fuel bed, which follows 
ll another law 


difference of 


plies 


sti 





Also in criticizing Prof. Nicolson’s proposed draft of 
10 to 20 ins. water gage by suggesting that it would 
lift the fuel from the grates, are you not confusing the 
total draft with the actual drop in pressure through 
the fuel bed? It is quite possible to build such a boiler 
that 10 ins. of draft would be consumed 
while the draft through the fuel bed would not be 
greater than ordinary. 

effects of velocity and 
upon the transmission of heat between gases and metal 
surfaces, I will quote from some tests upon the Green 
heater, a device similar to the econo- 
circulation of air instead 
It was found, for instance, 
when 40 cu. ft. of air per minute were passed 
pipe in the heater, slightly more than 
1.3 British thermal unit was transferred to the air per 
sq. ft. of heating surface per hour per degree F., aver- 
age difference of temperature, and when half the tubes 
series with the other half, the trans- 
increased to 2.5 units per hour, 


altogether 


ro illustrate the turbulence 


heat air 
mizer but arranged for the 
of water through the tubes, 
that 
through 


waste 


each 


were placed in 
mission 
with 


urrents of air 


was nearly 2.5 
spirals in the pipes to break up the 
and increase the turbulence the trans- 
nearly 3 units per sq. ft. Now, re- 
corresponding drafts, we find that the 
force the air through the heater 
than 0.5 in. water gage in the first place 
and over 4 in. water gage in the last. By analogy 
therefore, it is possible so to arrange a boiler that the 
ft. and the draft required to draw 


while winged 


mission became 
ferring to the 
pressure 
was less 


required to 


transmission per sq. 


the air through the boiler would be tremendously in- 
ereased, whereas the draft through the fire might not 
be in anywise altered, and under such conditions we 


would have a much higher heat 
of boiler surface, a 


transmission per sq. ft. 
highly desirable feature in modern 


crowded boiler-rooms in which the ‘‘intensive cultiva- 
ion’’ of space is so profitable 

These high drafts may be at the present time too 
expensive to produce, especially with our present com- 


draft fans 
ficiency of from 30 to 49%. 
better fans 


n view of the fact 


mercial mechanical having a mechanical ef- 
However there is no doubt 
will be built for this purpose, especially 
that mining now con- 
trueted which test up to 70 or 80%. Improvements can 
made in the efficiency of the driving engines 
and, in any long as the exhaust of the latter 
in preheating the feed water, the 
consumption is immaterial. It is apparently such 
onsiderations as these, combined with exhaustive ex- 
that heave led certain Government engineers 
to commit themselves to statements as revolutionary as 
those of Professor Nicolson’s, viz.: 


that 


fans are 


Iso be 
case as 
in be used to aid 


team 


periments, 


The experiments so far made seem to indicate that 
it is possible to double or treble the capacity of a plant 
without making any radical changes in the furnaces and 
boiler These increases require about double and treble 
the quantities of air to be put through the fuel beds and 
boiler seems possible that rebaffling the boil- 
ers. will permit the capacity to be doubled or 





also 
often 


wy x 
Hy 








FiG. 1. 


flues, that, of course, is perfectly permissible; but 
if that is what Prof. Nicolson meant by his 10 
to 20 ins. of draft he ought to have said so, other- 
wise some confiding inventer may be sadly misled 
in his experimenting. It might also have been 
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MAP OF THE ARKANSAS RIVER, NEAR PINE BLUFF, ARK., SHOWING COMPARATIVE 


BANK LINES IN 1885 AND IN 1896. 


trebled, while still getting more steam than formerly per 
pound of coal for uses outside the boiler room. * * 

An important part of the discussion relates to an in- 
crease in the capacity of boilers by increasing the 
amount of power applied to pressure and exhausting 
fans and thus forcing several times as much air through 
the fnel beds and boilers. 

It may be possible, as a result of these investigations, 
to raise the rate of working the boiler heating surface to 
three or even four times its Such an 
increase would undoubtedly mean new designs of grates, 
stokers, especially fitted for high 
rates of equipments designed to supply 
three or four times as much air under several times the 
pressure would be provided with more efficient engines, 
thus additional 
working. 


present value. 


furnaces, and boilers, 


working Fan 


giving an factor favoring high-capacity 


Verv truly yours, 
Geo. H. Gibson 
Tribune Building, New York City, March 17, 1909. 


| We did not a 


to discuss the 


editorial criticised 
merits of the question, for it 
Prof. had so signally 
failed to connect up his “‘research”’ with practical 
engineering work that discussion was not worth 


ttempt in the 


seemed to us Nicolson 
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while. Those who have given any thorough study 
to steam boiler problems have long known that 
the rate of heat increases with the 
velocity of the hot gas currents over the surface. 
Those who do not know this are not likely to 


transmission 


learn the’fact when stated in the abstruse mathe- 
matical terms adopted by Prof. Nicolson. 

As for treating the draft required to overcome 
the friction of the fuel bed separately from that 
the friction through the 


required to overcome 


\calma 


well to have given some idea of what a draft of 
10 to 20 ins. of water means in ft. per second of 
flue gas velocities. That high velocities are 
necessary to develop high capacity in a boiler has 
been well known for two generations, but that 
high velocities ‘“‘should always be employed for 
really economical working” as Prof. Nicolson de- 
clares, is contrary to all accumulated experience. 

Our chief object in the editorial referred to 
was to emphasize the necessity of checking the 
deductions from laboratory experiments and in- 
tricate mathematical processes with sound com- 
mon-sense and clear understanding of practical 
considerations. We have seen many cases where 
this necessity has been ignored, and in every 
such case the “research” has been quietly buried 
and has had no effect whatever on practice. 

Such work, moreover, is not harmless. These 
useless “researches” needlessly swell the volume 
of engineering literature, and lead _ practical 
business men to distrust engineering and en- 
gineers. The unfortunate youths trained under 
such teachers are started out in their profes- 
sional work handicapped with wrong ideas and 
unpractical methods.—Ead. ] 


—_—____¢—__— 


Experience with Dike Protection of River Banks 


at Pine Bluff, Ark. 


Sir: Referring to the communications of myself and 
Mr. Miller in your issue of Jan. 14, I wish to say that 
the cost of the two pieces of work at Eliza Point and 
Bird’s Point is although my data as 
to costs of the work were obtained from 


a minor matter, 
Bird’s Point 


b 


ge 
YOproacs 
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MAP OF RIVER BANK AT PINE BLUFF, ARK., SHOWING DIKE PROTECTION. 


a clerk in the offices of the railroad paying for the work, 
who held a position giving him access to the informa- 
tion. The information as to the cost of the Eliza Point 
work came from the U. S. Engineer Office at St. Louis, 
and covered only the work done between 1884 (errone- 
ously written 1881 in my previous letter) and 1904, both 
inclusive. It did not include any of the previous work, 
which was of no help nor value to the improvement. 
My figures on the Bird’s Point work were from 1888 to 
1905, both inclusive. As the figures were given me, the 
Bird’s Point work cost about 7% more than the Eliza 
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Point work. Any one interested can study the matter down stream, with an L at the end continuing down although we may question some of his detailed state 
at first hand by visiting Cairo. . stream. In 1892 dikes 5 and 6 were built, 4 was made ments, we believe it to be impossible successfully to dis 
The vital thing is that the failure of the work at into a rock dike, and 3 partly so. A, A’, and No prove any single one of his enumerated conclusions, pro 
Bird’s Point began with the David Neaie work, and were partly repaired. In 1893 dikes 2, 3 and 4 were vided we are required to apply only sovnd business prin 
its failure left the other work open to attack in the made stone capped dikes and revetment was put in be- ciples. 
weak place. It seemed that the Neale system was given low Mallory Creek. In 1898 dike No. 2 was repaired We should all take heed of h remarks, which you 
~ and shore protection was rebuilt. In 1900 Capt. Me quote, regarding the difficulty of understanding the un 
4\ Gregor reports repairs to dikes 2, 4 and 6, all with stone. reliability of much of the information that is volunteered 
4 \ Fig. 1 shows conditions as they then existed and his surprise at the difference between the actual 
4, This practically ended the repairs to this work The conditions, and what he had supposed them to be; also 
a type of dike appears to have been to a considerable ex- his concern about giving to the public information before 
> 9 . tent changed when being repaired, and when I came to he had personally examined the question involved 
y Pine Bluff in 1905 they were stone topped dikes of the Although the writer is in entire accord with the second 
i, Spur type. Their weakness then seemed to be that they conclusion of Mr. Reid, viz., “The Mississippi River be 
rm were not close enough together, and dangerous eddies low the mouth of the Missouri is practically incapable of 
"rrr Soom, any improvement, except at a cost far in excess of the 
”™ ae actual value of such improvements,’’ he cannot accept 
be. | “of Arkansas River jn 1637 the citations given as being sufficient evidence upon 
which to base this conclusion; in fact, Mr. Reid may 
EJ By; have given them only to show that it is difficult and ex 
4 ace an mdi 4lslie|7]o]/9 | pensive to hold a river bank composed of such light ma- 
Ss ol In terial. In any event, it seems that this part of the report 
Pullen could very easily be misunderstood, and as the writer is 
aaa a ooo. more or less familiar with the history and details of the 
Barraque a a or works mentioned, he will cumunver to explain briefly the 
p © same and show that the works were placed primarily for 
2 2 29 a 21] | 23] 24 2 zeprer ‘Tronfrnl thy the protection of private interests and not for the im 
pnd Ave. 3 ro) 5 # os — provement of the river proper, and that those interest: 
3” 35 “| 35] Bo] 3, | Bo] | ® ra jal J) 3 Ss are of such importance and value that it would have been 
y f> economy to have spent, at the proper time, a sufficient 
ENS. News 39 a kay: Sed fal Sel Sl al )als4 6 —y “s amount of money to have prevented the destruction which 
i o 2 ~ resulted It is admitted that the works, considered solely 
qth : Se bs = iS upon the basis of their improving the navigable channel 
” ’-thnion Depo? could not have been figured as justifiable from a business 
FIG. 3. SKETCH OF PINE BLUFF, ARK., SHOWING POSITION OF ARKANSAS RIVER IN 1837 point of view. 
AND IN 1909. THE BIRD’S POINT CASE.—In the discussions of the 
different methods of river improvement works, in Engi- 
a trial with few restrictions on the cost, and it did not formed below all below No. 1, which eddies eventually neering News during recent months, some facts were 
make good. led to their destruction During the winter of 1906-7 given concerning work at Bird’s Point, Mo., but it seem 
Referring back to the work at Pine Bluff, perhaps a the writer made plans for protecting the river front and necessary now to go more into the details of that work 
little history may be of interest. I was at Pine Bluff reclaiming a site for railroad terminals at this point. A It appears that at one time the Iron Mountain Ry. and 
the winter of 1884-5 when the work was being done company was organized to undertake the work, and the Cotton Belt Ry. each maintained an incline and a 
which called for the ‘‘Lion Hearted Constructor."’ Com- surveys and plans were made. transfer at this point. Some eight or more years ago the 
ing as I had from work on the Wisconsin and Missouri The first work of this type, reclaiming a yard from a Mississippi River began attacking the bank in the bend 
rivers, the work did not impress me as calling for so river, which the writer saw was done by the Burlington just above the Iron Mountain incline (which was a 
strong rhetoric as was used. It was difficult, but no Railroad at Plattsmouth, Neb., many years ago. It 1s thousand feet or more up stream from the Cotton Belt 
man can work at river control without encountering described in Van Nostrand’s Magazine about 1878. Not incline); the Iron Mountain Co, then took measures to 
difficult problems. At that time some dikes were being having a file of that publication, I cannot give exact date protect against the encroachinents, but in a haphazard 
put in, made of brush and weighted with boxes filled Numerous yards have been made at other points, and way, dumping in considerable riprap and mostly at the 
with sand. During a rise the previous year the river the work has seemed to need only money, grit and in- point just above the incline. Finally a contract was let 
cut badly on the town front, and the people had raised telligence. It needs enough money to do the work in tg pavid Neale for some fascine dikes, which he built 
the same clamor which was raised this season for a cut- a thorough manner at first We find between $6,000 and $7,010 charged on the books 
off at the neck. (Bell to Scull on map, Fig. 1.) In Assistant Engineer. of the company against this work, but assume that they 
1881 the front was protected by 3,900 ft. of revetment Pine Bluff, Ark., Feb. 12, 1909 must have spent about twice that amount. In 1904 the 
of a type then being experimented with, which is de- ——— -— - oe -— —- Government placed about 2,000 lin. ft. of standard revet 
scribed in Senate Ex. Doc. No. 67, 46th Cong., 2d sess., ment work above and partly lapping over the David 
which had failed to restrain the river, and Major Adams The Destruction of a Pier of the Arkansas River Neale work, at a cost of about $16,400, giving a total 
had recommended the abandonment of the mattress and Bridge and Other Instances of of about $30,000 expended for river protection 


adoption of what he termed the ‘“‘Jetty Type’’ of protec- 
























































, je Several years ago, the Iron Mountain Ry., having pre 
tion. This report was made March 7, 1884, and the fol- River Bank Erosion. viously taken up with the Cotton Belt Ry. the question 
lowing winter Capt. Taber, who had succeeded Major Sir: That portion of the report of the Waterways of aiding with the protection work but without reaching 
Adams had three dikes built, and the succeeding year Commissioner of Wisconsin which you reprinted in your a satisfactory agreement, abandoned their incline and 
built two more. These are described in Appendix V., issue of Jan. 28, 1909, p. 91, is unquestionably of much front line, and cénnected up with the Cotton Belt tracks 
Report of Chief of Engineers for 1885. Major Taber in interest to those endeavoring to understand the problem above the danger zone, continuing their transfer but over 
1886 reports that no further work was done, that the of waterway transportation and the economical improve- the Cotton Belt incline. 
river was itself protecting the banks, and that ‘‘The ment thereof. Your comments thereon, in the same issue, After about 1905 no repairs nor additions of any kind 
Arkansas River is effectively under control.’’ In 1889 p. 106, are extremely well taken, and very much to the were made to the partial protection works, and after 
a new dike was built, and dike No. 3 was repaired. point. It is not difficult to understand that Mr. Reid holding through one or more subsequent high waters, 
Fig. 2 enclosed shows the condition of affairs has considered and investigated his subject from the they finally succumbed and a maximum caving ef 800 ft 
at that time, Note the type of dike then used, slanting view-point of the sane and practical business man; and took plaee during the high water of 1908, which caving 
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PROFILE OF THE BRIDGE ACROSS THE ARKANSAS RIVER, MEMPHIS HELENA AND LOUISIANA LINE OF THE IRON MOUNTAIN RY. 


(Showing the Effect of Floods and Scour on the River Bottom.) 
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extended to within a very short distance of the Cotton 
Belt incline 1d leaving the Iron Mountain incline over 
the other side of the main channel Even at this late 
e it was possible to have placed standard revetment 
work along this bank at a cost not to exceed $75,009, and 
when it was not yet too late to have saved most of the 


tton Belt facilities. The river soon fell, the caving 
hecked up very much, no protectior 


was authorized, and 
1y there is very little left in place except the yard 

cks, and they will soon have to be abandoned because 

cline has about caved off. 

\ new location is now being considered for this incline, 
yard and other facilities, entailing an estimated 

expenditure of not less than $150,000 for the building 


A recent estimate of the actual face value of the dif- 
roperty of the two railways at this point amounts 
S125 this was not all lost, probably half 
was saved in tracks taken up and buildings moved back, 
but the labor cost of this moving amounted to a con- 
iderable sum. The above figure does not include the 
ron Mountain incline abandoned several years ago. This 








estimate does not include anything for the right-of-way 

the worth of this terminal and these facilities as a 

« iry part of the railways running into the same. 

In addition to the above-mentioned losses it became 
ecessary, on account of the progress of the caving, to 
onstruct new levee loops, at some distance back from 
he location of the original levee (a part of the old 
mbankment of the railway acted as the levee at one 
ime) No complete figures regarding the cost of these 
new levees are at hand, but we know that one loop of 
nearly a mile in length contained over 100,000 cu. yds. 
In all probability, the expense of building this loop was 
fully $18,000 





These approximate figures (all on the safe side) show 
thar it would have been quite economical for al] inter- 
ests to have gotten together and appropriated enough 
money to have saved their property. 

THE ARKANSAS RIVER BRIDGE.—The next case 
ited by Mr. Reid is at a point about 20 miles above the 
mouth of the Arkansas River; this bridge is the crossing 





of the Memphis, Helena, and Louisiana line of the Iron 
Mounta Ry. The loss of the pier was not due to any 
recent caving of the bank, because several years ago the 


main bank had caved some three or four hundred feet 
behind this pier before the bridge was erected and after 
the pier had been built, but it was directly due to an 
unprecedented depth of scour, brought about, as is plainly 
evident now, by a contraction of the high water channel 

n an effort to hold and maintain a low water navigable 
hannel under the draw span, 

Thi bridge, as shown in the accompanying profile, 
consists of two fixed spans and a double ended draw (re- 
volving on a center pier). Both the fixed spans are 
south of the draw There are five pairs beginning at 
the south with No. 1. The pier lost, No. 5, was under 
the free end of the draw. 

A combination ¢ 


f errors, some brought about in an 
effort to overcome an earlier one, led up to the present 
trouble. It is now quite evident that the original location 
of the crossing was wrong; but when made it was not so 
evident, although to place a crossing near the foot of a 
caving bend is generally conceded to be hazardous. The 
caving in this locality had not been so very active 
during the years immediately preceding the adoption of 
this location. However, during the season just previous 
to starting the construction of the piers, the caving cut 
the bank back about 200 ft. At this time considerable 
heavy grading had been accomplished for some distance 
both north and south of this bridge site, and although 
it was patent that the proposed bridge location was not 
a good one, it was deemed inadvisable to throw away 
the grade already placed, so the location for the bridge 
was moved north several hundred feet from where it 
was originally intended that it should be, and pier No 
5 was placed about 75 ft. back from the main bank line. 
The caving continued and when the time came to erect 
the superstructure the bank line was slightly over 300 ft. 
back from this pier, all of the low water was passing 
around north of the proposed bridge, and a sand bar 
existed under the location of the draw. It was necessary 
in order to avoid obstructing navigation to get a part 
of this flow under the draw span before the pile approach 
could be driven to connect or rather bridge the space be- 
tween the main bank and the end of the draw so de- 
flection and contraction works were constructed. It 
would have been cheaper in the end to have built the 
necessary additional piers and moved the draw span 
north; failing to do this the only alternative was to de- 
flect the river to the draw. Work under this plan was 
placed from time to time, much of it of the David Neale 
mud cell variety, until at the time of the recent floods 
there was scarcely any of the low water flow going 
under the pile approach, and the filling, in the old chan- 
nel under this approach, was as much as 35 ft. in places. 
This river carries considerable drift during periods of 
high water; no drift fenders were constructed on the 
piers, and during the past two years a large drift pile 
accumulated above pier No. 3 being in effect also a con- 
traction of the high water channel, but on the south side 
of the same 





A flood in the Arkansas during a very low stage in the 
Mississippi happens only once in a great while, and the 
recent floods, one in November and the other in Decem- 
ber, 1908, were the first ones since the bridge has been 
built. The irrent at the bridge site becomes very swift 
at such times, as this 





t location is near the mouth of the 
Arkansas River. Velocities as great as 10 miles per hour 
have been measured in this locality; and some as high as 





13 miles per hour have been estimated. Such a current 
flowing through an alluvial soil caus 





rapid caving. 
Mr. Reid states that this pier was sunk to a depth of 
“) ft. below the bottom of the river. Although this is 
true regarding piers Nos. 3 and 4 it was not the case 
with this pier No. 5, which was stopped at an elevation 
of approximately 18 ft. above the base of the piers 
Nos. 3 and 4 It ean hardly be considered, under the 
conditions then existing, as anything but poor policy 
to have stopped this j; 
depth as any other 





before it reached as great a 
I in the structure, because this 
pier was located just beyond the deepest part of the 
river and at a point towards which the caving was 
rapidly progressing. It is true that the maximum scour 
that might occur was assumed at about 81 ft. below 
the assumed base or rail, and that even this pier No. 5 
was sunk to 25 ft. below this scour. (See Figure.) 

The actual scour during the floods in question was 
about 110 ft. below base of rail, going below the bottom 
of this pier and causing it to topple over. The river is 
again filling in at this point, and no doubt this fallen 
pier will eventually be entirely covered over and be sit- 
uated below the ordinary bottom of the river. 

A survey made shortly before the flood of November, 
1908, developed the fact that, at a point about 100 ft. 
down stream from pier No. 5, the river had scoured 
down so that the elevation of the bottom was approxi- 
mately 10 ft. above the elevation of the bottom of the 
pier; it was feared that this scour might progress up 
stream at the next high water and weaken the stability 
of the pier, and a contractor had been asked to accom- 
pany the writer to this bridge and submit a bid for 
mattress work to protect the foot of this pier, upon the 
assumption that high water would not occur for several 
months at least, but about this time the river went to 
flood stage at Fort Smith (being several months ahead 
of its usual time), and the passing of this flood caused 
the loss of the pier. 

It is not very hard at this time to point out a number 
of precautionary measures either one of which, had it 
been taken at the proper time, would undoubtedly have 
saved this loss at an expense which would not have been 
prohibitive. For instance to have built this pier from a 
depth 18 ft. lower would have cost about $6,000 addi- 
tional, or to have placed a willow mattress 200 ft. square 
on the bottom of the river around the pier would have 
cost about $4,000. So therefore while the railway com- 
pany is being put to much expense to hold its position, 
it is hardly fair to cite it as a general case of unreason- 
able expenditure, when by the use of some well-known 
effective measure at a nominal cost at the right time 
the large expenditure would have been saved. 

The other case cited by Mr. Reid is that of Pine Bluff, 
Ark., which needs no further explanation than is given 
in the article you published in the same number that 
contained the report of Mr. Reid, p. 103, and in which 
you quoted from a letter by Major Walker, Corps of 
Engrs., U. S. A. Yours respectfully, 

Chas. H, Miller, 
Engr. River Protection, Missouri Pacific Ry. Co. 
Little Rock, Ark., March 8, 1909. 
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The ‘‘Type Characteristic’ as a Criterion of 
Water-Wheel Runners. 


Sir: I desire to offer a little friendly criticism of the 
article entitled ‘‘A Comparison of American High-Speed 
Runners for Water Turbines’’ appearing in your issue 
of Jan. 28 last. 

Your correspondent develops a constant, Kt, which he 
calls the ‘type constant’’ or ‘‘type characteristic’ of the 
runner, stating that it is a combination of the speed and 
capacity constants determining the type of the runner. 
I regard these statements to be misleading and erron:ous. 
While it is true that turbines of the same type will have 
the same value for the constant At, yet it is not true 
conversely that turbines having the same constant Ket 
will necessarily be of the same type. For example, take 
a 65-in. wheel of the same type as a 12-in. Risdon 
Standard Cylinder and Register Gate Wheel of 5-in. vent. 
With slightly closed gate it would give the same per- 
formance, with reference to speed and power, as the 
Doble unit driving a 2,500-HP. generator in the Sno- 
qualmie Falls plant This latter unit is composed of 
six Doble double-nozzle wheels keyed to the same shaft, 
and develops 2,500 HP. at 300 r. p. m. under about 260 
ft. head. Under these conditions the value of Ke for 
each of these units would be about 16, but it could 
scarcely be claimed that they were units of the same 
type. 

Or, if it is inadmissible to consider more than a single 
runner, take one of the Fourneyron runners of the 
Niagara Falls Water Power Co., and the runner of the 


10,000-HP. unit at Snoqualmie Falls. These single run- 
ners have practically the same value of Kt. Conse- 
quently proper sizes would give practically the same 
performance as to speed and power, but they are mani- 
festly not of the same type 

Again, it is stated that ‘“‘Kt is an absolute criterion 
for turbines in reference to the aim: Highest speed 
and highest capacity with good efficiency.’’ This is 
quite incorrect. The quantity Ae is a coefficient of per- 
formance merely as to speed and power regardless of 
efficiency. I pointed out this fact to Engineering News 
nearly two years ago, and explained that a constant of 
performance involving speed, power, and discharge or 
efficiency could not be established until the three funda- 
minental equations for speed, power and discharge were 
expressed in terms of another turbine dimension along 
with the diameter. This may be seen very plainly by 
examining the equations for speed and power in con- 
nection with the question: What must be the relation 
ef the speed and power constants in order that we may 
have a turbine which will develop the power P at the 
speed N (r. p. m.) on the head h? 

If n and p are the speed and power constants we have 
N=nh'2—d and P= ph®/2 d*. The question then be- 
comes one of pure mathematics, and its answer is ob- 
tained by extracting the square root of the second equa- 
tion and multiplying the first by the result, which gives 
n/p = NVP ~ h'/4, thus eliminating d. That is, there is 
a value of d which will satisfy both equations (the re- 
quirements as to speed and power) at the same time. 
This quantity (mVp) is your correspondent’s Kr. If now 
it were desired to have a constant involving the speed, 
power and discharge (or efficiency), it would be neces- 
sary to employ the third fundamental equation 
Q =qh'/? d@. Here q is the discharge constant and Q Is 
the discharge. But to satisfy this and the first two 
equations simultaneously would require the presence in 
the three equations of two turbine dimensions which 
could be eliminated, whereas d is the only one. 

In conclusion I may say that the square of Kt fur- 
nishes a much better basis of classification than Kt it- 
self as employed by Mr. Zowski. For example, on this 
basis the coefficients of the Improved New American 
and the New Success would be 6,241 and 3,025 respec- 
tively. Hence a twin turbine of the latter would give 
about the same performance as a single wheel of the 
former because the indices (the squares referred to) are 
in the ratio of two to one. At my suggestion the square 
as the basis of classification was adopted by Professor 
Mead of the University of Wisconsin in an admirable 
treatment of this subject in a chapter of his ‘‘Water 
Power Engineering’’ published several months ago. A 
classification on this basis was presented in a paper by 
me read before the Engineering Section of the American 
Association for the Advancement of Science at Chicago 
in December, 1907. B. F. Groat. 

University of Minnesota, Minneapolis, Minn., Feb. 12, 
1908. 


[Mr. Zowski’s reply to Prof. Groat’s criticism 
follows:—Ed.] 

Sir: Although there may be a difference of opinion as 
to whether ‘‘type characteristic’ or ‘‘type constant’’ is the 
proper term for Kt, there is no real basis for such a dif- 
ference as far as the interpretation of the character and 
value of this constant is concerned. 

It seems that the reason for Mr, Groat’s criticisms in 
the first part of his letter is mainly due to some misun- 
derstanding as to the meaning of the word ‘“‘type.’’ Not 
to speak of the case where Mr. Groat compares a turbine 
type (six impulse-wheels on one shaft) with a runner 
type (radial-inward-flow), he thinks, in using the word 
“‘type,”’ of various runner systems, such as Francis, 
Fourneyron, Impulse, etc. In connection with Kt, how- 
ever, the word ‘‘type’’ is used also or rather mainly to 
indicate the various kinds—types—of one system, for ex- 
ample, the various types of radial-inward-flow runners, 
which were the subject of my study. And with the 
modern tendency in water-turbine practice, which is to 
build only radial-inward-flow turbines and impulse- 
wheels, Kt is practically used only as characteristic of 
the radial-inward-flow runner, in which capacity it has 
proved so valuable. 

Suppose we have to design a turbine for a given head 
H in feet, a power H-P, and a speed n in revolutions 

panes 
nx VH-P 
per minute, we shall find first the value of Kt = ae 

HVH 
This value will tell us not only which system of turbine 
could or should be used and whether a single or multi- 
plex turbine is required, but also of which type the run- 
ner must be, Thus, if At is about 3, a single impulse- 
wheel will be used; if Ke is about 6, four impulse- 


6 

wheels of the characteristic —— = 3 or two impulse- 
 o¢ 
v4 
6 

wheels of the characteristic —— = 4.25 can be taken; 
8 
v2 


but in neither of the above cases could a radial-inward- 
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flow runner be built, At being too small. Only if Kr is Finally, I fail to see why the square of Ket should These men are supposed quietly to stand back and 
between 10 and 85 is a single radial-inward-flow turbine furnish ‘‘a much better basis of classification than At wait the dictation of a class of men having little or 
possible. For higher values of At we have to use a itself,"’ as I would fail to see why, for the classification no practical experience in  reinforced-concrete con- 
multiplex turbine, with our present knowledge and ex- of engines as regards their speeds, the value of the struction, whose interests are not entirely in the con- 
perience The value Ket 100 would require a twin square of revolutions per minute should be taken in- crete line and some of whom, on the other hand, are 

100 stead of the revolutions per minute. It is seareely to largely tied up and associated with the types of con- 

turbine with runners of the characteristic eas be assumed that the proposed basis could be deemed structions which concrete is replacing and whose busi 

» V2 better only on account of the one fact that two runners ness position is antagonistic to concret« In view of 

together would have a constant twice as large as one the fact that it is the money of the general public that 

But this is not all. The constant Kt gives us consid- runner of the same type, whereas in using Kt itself? being expended or supposed to have been expended 

erably more information about the type of the runners the constant of two runners would be the square root of in these investigations, these men on the Committee 

to be built If the value is near the lower limit for two times that of one runner Further, it could be become responsible at the bar of public opinion for the 

radial-inward-flow turbines, namely 10, the runner must believed that, if At were misleading, as Mr. results of the investigations which are supposed to hav« 

be of a pronounced low-speed and low-capacity type, Groat says, Ke? would be less misleading been made with the $100,000 appropriation of the United 

with bucket angles which are probably smaller than %)°, S J. Zowski States Congress. 

with a height which may be as small as 1/30 of the runner @niversity of Michigan, Ann Arbor, Mich., March 5, What do we get for our 


diameter, and with a discharge or draft-tube diam ter 
much smaller than the runner diameter. If At is about 
35, the runner is of the medium-speed and medium-ca 
pacity type, with bucket angles of 90°, height about one- 
fourth of the diameter, and draft-tube diameter 
equal to the runner diameter me mt 
limit, say about S80, the runner will be of a 
high-speed and high-capacity type, with 
larger than 90°, height about one-half 
and draft-tube larger than the runner 
therefore requiring a runner bulged out in 


nearly 
near the 
ipper 
pronounced 
bucket 
the diameter, 


angles 


liameter, 
profile. 
So Kt gives us quite a good deal of information about 
the ‘‘type’’ both of the turbine and the runners which 
built for given conditions In addition to this, 
experienced turbine designer a very re- 
guide in making the final computation and 
runner, but to go into this matter here 
No wonder, then, that Kt is used nowadays by 
all turbine designers abroad and is coming rapidly 
practical 


must be 
Kt is for the 
iable 
of the 
forbids, 


layout 


space 


into 
use also in this country, as ‘‘type character- 

istic,’ no matter under which name it appears. It may 
be interesting to know that the Allis-Chalmers Co., of 
Milwaukee, has based the entire developing work of its 
tandard turbine types, consisting of six different types 
of radial-inward-flow runners and two types of impulse 
wheels, on the quantity At, with excellent results. 
This, I think, is sufficient to prove that the 
Kt as ‘‘type characteristic’’ is not ‘‘misleading’’—at 
least not for a competent engineer. It is true that it 
does not decide with mathematical exactness whether in 
given case six impulse-wheels or a Fourneyron or a 
Francis turbine or some other combination is to be used, 


use of 


but an engineer never expects or never should exp ct 
that mathematics will solve the problem for him. An 
engineer is not a mathematician; he has not only to 
olve equations, but also to choose and to decide. 

In the second part of his letter, Mr. Groat criticizes 
my statement, that ‘‘At is an absolute criterion for tur- 


bines in reference 
apacity 


to the aim: highest speed and highest 
with good efficiency,’’ and calling this state- 
‘‘quite incorrect’’ he says that “Ke is a coeffi- 
cient of performance merely as to speed and power 
regardless of efficicney.”’ > 

Mr. Groat, no doubt, thought only of the one formula 


ment 





nxV HP ; i 
for Kr, namely ———— —. Its other expression, nalnely, 
60 
Kr - Ky and be- 
7 


cause in the first formula only the speed and sutiaa is 
pear, without the discharge or efficiency, he made his 
erroneous statement. 

In deriving the second formula, I started out from 
the fundamental equations for the peripheral and en- 
trance speeds. These equations hold only if the turbine 
is running with its ‘‘best’’ or ‘‘normal’’ speed and under 
normal conditions; hence At as used by me is valid only 
if the turbine is running with its normal speed and 
under normal conditions. And this must naturally be so, 
because otherwise At, like any other characteristic, would 
be absolutely valueless or misleading as basis for a 
comparison. Now if we compute At from the normal 
conditions, for which the turbine was designed and under 
which it shows the best efficiency, then At is a function 
of the efficiency, because then both Av and Ka, which 
appear in the formula for At, depend on the hydra*lic 
efficiency, since they both are equal to a constant myjil- 
tiplied by the square root of the hydraulic efficieucy 
Further, A, which also appears in the formula, is a 
function of the total efficiency. Another proof that Ae 
is a function of the efficiency is found in the fact that 
Kt is a speed. The best speed of a given runner is, as 
the fundamental turbine equations the higher in 
proportion as the hydraulic efficiency is higher; there- 
fore Kt will have a higher value for higher, better effi- 
ciency, if we take (as we must) the best or normal speed 
of the turbine as basis. 

So I must sustain my statement that Ke, used as I 
used it, is an absolute criterion as regards the aim of 
highest speed with highest capacity and good efficiency. 
It shows us without any doubt how successful the dif- 
ferent turbine builders were in their aim of increasing 
the speed and capacity of their runners. 


say, 





A Criticism of the Work of the Joint Committee 
on Concrete and Reinforced Concrete. 


About cement and 
concrete interests throughout the country were requested 
to join a movement to secure a 
tion for the experimental 
reinforced concrete. 
ing ordinances in 
forced-concrete 


Sir: four years ago the various 


government appropria- 
concrete and 
many freak build- 
path of the rein- 
thorny one so that any 
movement which, in the form of extensive tests and rea- 


ly complete expe*rim ntal data 


investigation of 
There were then 
operation and the 
builder was a 
sonat would throw light on 
construction natural- 
those and 
For that rea- 
support of everyone 
line and numerous 
showered on senators and 
Washington to prompt and 
upon this appropriation. 
appropriation of $100,000 made 
and, though several years have passed, 
from this appropriation there has been secured by those 


various forms of reinforce 
ly would have welcomed by interested 
commercially engag d in this line of business. 
this had the hearty 
engaged in the reinforced-concrete 
letters 


-concrete 
been 


son 


movement 


and resolutions were 


representatives at secure 
favorable action 
As a result an was 


for this purpose 


engaged in the business not five cents’ worth of data 
which has been of any assistance whatever in con- 
ducting their every-day business. Not only have we 


this criticism of any tangible results for the 


ture of the money to offer, but we are 


expendi- 


now confronted 


by a report of the Joint Committee on Concrete and 
Reinforced Concrete* which, according to its own report 
in 1906, is in intimate collaboration with the “Struc- 
tural Materials Testing Laboratory,’’ the government 


office in charge of the 


noted above, 


administration of the $100,00v0 
warning the general public of the dangers 
in connection with reinforced-concrete construction 
The writer objects to a statement of this character since 
his experience as contractor or consulting engineer for 
contracting firms in the erection of five or six hundred 
acres of reinforced-concrete floors in all types of build- 
ings, together with his through nearly 
time in with structural steel 
fully that reinforced- 
designed and honestly 
involves risk in 


experience 
twenty years’ connection 
satisfied him 
construction, properly 
executed with ordinary care, 
struction than putting up an ordinary structural 
frame of heavy timber construction. This view may 
be substantiated by securing the opinions of dozens of 
first-class, 


construction has 
concrete 
less con- 


steel 


well-organized who have 
To them, 
reinforced-concrete 
ignorance of 


contracting firms, 
executed a large amount of this class of work. 
as to the writer, danger in 
struction is synonymous with 


con- 
proper de- 


sign and lack of ordinary care in execution. 
Is it any wonder that the Joint Committee on Con- 
crete and Reinforced Concrete is considered somewhat 


in the light of a joke by many of those engaged in the 
reinforced-concrete industry? Is it that 
of us who are commercially this 
line of business, to whom it means our bread and but- 
ter, who are enthusiastic in our work, are inclined to 
discuss the work of this Committee in the frankest pos- 
sible manner. 

The 
commercially in 


wonder 
interested in 


any 
some 


men on this Committee, in no wise interested 

reinforced concrete, are selected to 
draw up rules for the men who are engaged in it per- 
sonally, who are interested in it, who have the good 
of the industry at heart, who are staking every dollar 
they possess upon the stability of the construction they 
are putting up, and who are injured by every failure of 
those less skilled than themselves. These constructors 
propose to present to the public a construction which 
is at the same time safe to erect and safe to carry the 
guaranteed test loads, and which, in strong contrast 
with timber and steel, grows stronger and improves 
with age. They are accomplishing this result by the 
scientific combination of the two materials 
allowance of working values commensurate with the 
advantage gained in point of strength and safety by 
such scientific combination, instead of endeavoring to 
attain safety by uniformly low values regardless of the 
character of the combination 


and by an 


~*For abstract see report of Annual Meeting of “the 
American Society of Civil Engineers, Eng. News, Jan. 
28, 1909, p. 111 


money? In commenting on 


the Committee's 


report in its issue of Jar 28, 1909, 
Engineering News says (p. 106) that it is ‘‘the passing 
impression by a body of experts Further (p. 111) 


“It has been known that very extensive testing has beer 


carried on under the direction of the Joint Committee 

naturally, therefore, one would look for a state 
nent of progress plans and present results.”"" This 
would be true if the Joint Committee had ever made 
any investigation which would determine or disclose 
any facts not known to those engaged in this line of 
business 15 years prior to the formation of the Com- 
mittee. In other words, the direct result of selecting 
men inexperienced and unknown in the commercial 
field of reinforced concrete has been the commencement 


of their investigation of forms long since discarded by 


the up-to-date constructor. It has taken them three 
years to get through with this stage of their investiga 
tion and in that time they have deduced no facts that 
are of any benefit to those engaged in this line of 
business. 

The high standing in other engineering lines than 


reinforced concrete of some members of this Committee 


has causéd those engaged in this industry to defer the 
publication jointly of their views as to rules and regu 
lations for the safe conduct of reinforced-concrete work 
in order to give the Committee the courtesy of first pre 





senting its views and of substantiati them by ad 
quate test data. The minority members of the Ameri 
can Society of Civil Engineers’ branch of the Joint 
Committee, although very likely interested comme! 
cially in the line of structural steel construction, have 


justified in a measure our confidence in their good sen 


ise 
majority report and 


by refusing to be 
their 


drawn into this 


following criticism of the general conduct of the 


nearly as severe as it is possible t 


Investigation 1s oO put 


in English. 


We do not 


They say 


consider the report as presented to be in 


proper shape for a document to be ibmitted to a 
society composed of engineers. As we understand the 
duty of your Committee to be, o investigate and re 
port,” we are of the opinion that the report hould 


consist of a 
conclusions 


dissertation on 
derived 


our invest 
therefrom. 





ations, with the 


Although the Committee definitely calls the report 
a ‘‘Progress Report,’’ the writer would like to make 
some specific criticisms of a few of its statements. 


First, in the 


these 


allowances on slabs it is evident in 
allowances thatethe Committee has never made a 


test of long span slab in a finished building, otherwise 
it would not have suggested the formula given In ap 
interview with a member of the Committee about a 


year ago the writer suggested that the 


most expeditious 
manner of securing test data would be to take a large 
number of buildings in different parts of the country 
and place test loads on the construction and determine 
the actual elastic behavior of the material in the com 
pleted building. Data as to the design, materials and 
execution could then be incorporated as a part of the 
report. The writer went further and offered to secure 


from the owners of a number of buildings 


permission 


to make such tests for scientific purposes. Such tests 
could have been made at a comparatively trifling cost 
The objection against such a proposition was that whils 
it would secure the desired information it would bs 
liable to’ advertise some particular brand of cement, 
contractor or engineer that had to do with the cor 
struction and this would be an unpardonable sin 

The Committee’s knowledge and comprehension of slab 


is confined, apparently, to those of one way reinforecment 
while values four or five times as high as 
may be used with an even greater degree 
using a scientific arrangement of the 

On what grounds 
assumption that the 


those stated 
of safety when 
metal in the slab 
Committee justify th« 
modulus of elasticity of 


does" the 


concrete 


in compression within the usual limits or working 
stresses is constant? What experimental data has the 
Committee to prove that a floor slab reinforced over 
the support and not on the top throughout its full 
length can act as a continuous slab when one panel is 
loaded? Had it made any tests whatever of finished 
buildings this ridiculous formula would not have been 
given. 

What data can it show as to the difference between 
the end span and the interior span? What test data 
can it show for the seemingly illogical distribi- 


tion of steel in a rectangular 
Second, under columns. 


panel 
No test 


as proposed? 
results 


whatever are 
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given under columns, the Committee merely guessing was pumped but a short distance from the edge of the of which about 7,400,000 cu. yds. was below sea 
at the results that might be attained. If so, this sur- cut and most of the same may yet be seen, rising above level. Either this rock must be taken out by the 
mise appears a wild one in the light of such experi- gages level and arse with a dense arene ; slow and expensive processes of under-water ex 
nt the riter has se on : 2 stateme The French canal and the location any sea-leve . . . 
ments as the writer has seen conducted, The statement prencs canal & Prasat benccnaroenmibpeeslian + age cavation or else sections of the great ditch must 
occurs that hoops or bands are not to be counted upon canal lies about two miles from the so-called ‘‘Black , t off by fferd ia ik 
: ab , ; ” be cut oa »y cofferdams, pumpe ry al ce 
directly as adding to the strength of the column. As Swamp,” with a high range of hills between. Without , : : iy : : Pp - ee eps 
the writer has succeeded in adding from 40 to 50% to in any way discounting the stories that have been handed drained while the rock is being blasted and taken 


the strength of a column by a comparatively slight in- 


erease in the number of hoops he is curious to know 
ipon what basis this conclusion was arrived at. The 
tatement is made that at the end of 28 days 450 Ibs. 


per sq. in. may be allowed on 2,000 Ibs. concrete. In 
the writer’s experience he has often dealt with 3,000 
Ib concrete at the age of 28 days would not develop 
450 lbs. per sq. in. without reinforcement, so fhis 
allowance might readily lead to loss of life and disas- 
trous results. The writer would not hesitate at all in 
allowing three times that value on the same concrete, 
well restrained by hooping and vertical steel. 


No limitation 
tical bars in 
hould be butted. 
on this subject? 

This Committee recommends that the joint in columns 


is given as to the proper size for ver- 
columns. It only says that large bars 
What test data has the Committee 


be made flush with the lower side of the girders. If 
these are the only column joints, can it figure out a 
method of properly executing the work? The writer's 
experience has been insufficient to enable him to. 

The writer will put himself on record as a concrete 
onstructor as being opposed to any set of rules and 
regulations which are so indefinite as to render the 


working values dangerously high for inferier designs, 
encouraging the use of improper details of con- 
struction. He is equally opposed to any set of rules 
bar the advancement of this excellent 
type of through ignorance of scientific 
methods of arrangement and he believes this to be the 


sentiment of all first-class constructors in this 


thereby 
which tend to 
construction 


general 
field. 
The foregoing criticism may perhaps be considered 
somewhat severe, but the writer believes it is justified 
fully in view of his notes as regards the experimental 
done at-St. Louis. He considers it justified in 
measure by the talks he has had with members 
of this Committee The role of the critic is not 
pleasant but it necessary one in the develop- 
industry such as reinforced-concrete con- 
time for the many men in this 
business who have had a fairly broad experience in the 


work 
some 
¢ 

seems a 
ment of an 
struction. Is it not 


actual construction of this class of work to get busy? 
Is it not time for them now to form a “Do Something 
Joint Committee’ composed of only the actual con- 


tructors in this field and draw up suitable rules for 
erection and design of this important class of 
construction and formulate these rules on the basis of 
broad practical experience in this specific line of work 
and holding to those methods which have made concrete 
construction safe and reliable under their competent 
Such men have in their possession a large 
amount of reliable data and ample opportunity to se- 
cure more at a comparatively slight expense. A com- 
bination of 50 or 100 of such constructors and the 
joint contribution of five hundred dollars apiece wot!d 
enable them within six months’ time to present a thor- 
ough and complete discussion of nearly all problems in 
the line of reinforced-concrete construction, which have 
not been dealt with by municipal ordinances 
vogue today, and to secure the data essential to sub- 
stantiate the conclusions arrived at. 
Yours truly, 
Cc. A. P. Turner, M. Am, Soc. C. EB. 
Phoenix Building, Minneapolis, Minn., Feb. 20, 1909. 


es 
> 


the safe 


direction. 


properly 


ir 





Difficulties of Sea-Level Canal Construction in 
the Lower Chagres Valley. 


Sir: In your able and convincing article of Feb. 25, 
eutitled ‘“‘The Reasons Why the Lock Plan for the Pan- 
ama Canal Is Preferable to the Sea-Level Plan,’ you lay 
considerable stress on the difficulties to be encountered in 
the excavation of a canal between Bas Obispo 
and Gatun and more especially that part of the isthmus, 
wherein lies the lower part of the Chagres River, as well 


sea-level 


as a point near Ahorca Lagarto, called the ‘Black 
Swamp.”’ 

You further ask along this Hine, ‘“‘Who knows how much 
material will flow back into the cut from the sides,” 
etc? 

The author, or his authority, apparently has entirely 


overlooked the fact that the first French Canal Co. prac- 
tically completed their sea-level canal through that part 
of the isthmus in question or from Gatun to Pena Blanca, 
a small Indian village, near Bohio. The completed depth 
of channel was about 28 ft. wide, while the width varied 
from 150 ft. to 300 ft. 

The visitor to this section may see, to-day, this por- 
tion of the French canal, stretching through a dense im- 
penetrable jungle, with from 14 ft. to 20 ft. of water and 
with its banks still standing as straight and as little cut 
up from the Chagres floods and ‘‘torrential rains’’ as 
when the French dredges ceased their work in the lat- 
ter part of the ’80’s. The greater part of the excavation 


down from generation to generation, as to the wonderful 
things that have happened at this swamp, it is entirely 
safe to assume that the French Canal Co. encountered 
no difficulties worthy of the name in dredging their 
channel through this section, but, on the contrary, they 
in all probability encountered some of their easiest work. 
This is a matter of easy verification by the American and 
French contractors who performed this portion of the 
work. 

Since about 1887 the Chagres River has flowed through 
the French canal between Pena Blanca and Gatun. It is, 
therefore, not at all strange that during this period, ex- 
tending over 22 years, that more or less silting up of the 
channel has occurred. 

With the great improvement that has been made in 
hydraulic machinery during the last twenty years, the 
excavation of the Obispo-Gatun section for a sea-level 
type would probably present no great or insurmountable 
obstacles, 

There are good and sufficient reasons against the con- 
struction of a sea-level canal. They do not exist, how- 
ever, on the Bohio to Gatun section 

Respectfully, R. OW: 
Zone, March 20, 1909. 

[If our correspondent will re-read the editorial 
in our issue of Feb. 25, he will find that the old 
French Canal was there referred to as an object 
lesson of the silting which would take place in a 
sea-level canal through the lower Chagres Valley. 
We showed in a later issue that in the years 
from 1889 to 1900, by the estimates of the 
French engineers themselves, over 9,000,000 cu. 
yds. of sediment accumulated in the French 
ditch through the Chagres Valley and that on the 
Pacific side through the Rio Grande swamps. 

Since our reference to the difficulties of a sea- 
level ditch in this location elsewhere 
misunderstood and misquoted, it may be well to 
explain more at length just what the situation is. 

We fully appreciate that given time enough 
and money enough, a ditch with its bottom 41 ft. 
below sea-level could be dug through the Cha- 
gres Valley; but the point we emphasize, is that 
the difficulties to be met there are such that no 
engineer can predict with any reasonable degree 
of approximation how much time and how much 
money would be required. What can be 
that a very large amount of both time and money 
would be necessary. 


Hebard. 


Gorgona, Canal 


has been 


seen is 


We asked the question: “Who knows how 
much material will flow back into the cut from 
the sides?” and we had in mind for one thing 
the experience of the Slaven dredges which dug 
the old French canal above referred to. It was 
common report among American engineers who 
visited Panama in the ’SO’s, that some of these 
dredges at especially soft spots would stay an- 


chored in one place for weeks, pumping out the 
soft material which sloughed back into the chan- 
nel from the sides. 

In any earth excavation for a canal prism, the 
slope of the sides must evidently be flat enough 
to be reasonably stable. Revetment of the sides 
to protect them against wave wash is of course 
out of the question. For much of the distance there 
is no suitable foundation to 
and even if there were, it is cheaper to take out 
the material to a flatter slope than to attempt 
revetment. The slope adopted by the Interna 
tional Board of 1906 “in firm earth’? was 1 ver- 
tical on 2 horizontal. In soft earth or swamp 
it is manifest that very much flatter side slopes 
would be necessary. 

It is of true 
tidal channel flows 


support revetment; 


course that where a river or a 
through a soft swamp, the 
sides of the channel are often quite steep; be- 
the current is continually carrying off the 
sediment which flows in from the banks. The 
same thing does not hold in the dead water of 
a canal. 

But the difficulties to be surmounted in build- 
ing a sea-level ditch from Bohio to Bas Obispo, 
14 miles, are much more serious than those be- 
low Bohio. On this upper section the banks 
would rise from 20 to 50 ft. above the water 
level, or a total vertical height of 60 to 90 ft. 
above the bottom. The estimate of 1906 showed 
about 12,000,000 cu. yds. of rock on this section 


cause 


away. Nobody is wise enough to say within 
a long range, how much this would cost or 
long it would or which would be 
the cheaper. In fact, study by the engineers in 
charge of the work might very likely show that 
at some points work in the dry would be prefera- 
ble and in others under-water blasting. 

And the question what to do with the tributary 
streams on this section is which would re- 
quire vastly more study than was ever given to 


how 


take, process 


one 


it. Dams would be required on many of these 
streams to control the flow, and no one knows 
what are the conditions on the sites of these 
dams nor what their cost would be. These 


streams as well as the Chagres itself would have 
to be controlled before work on the canal exca- 
vation itself could be advanced very far. 

If this condition were ignored, the work would 
be often drowned out great delay and 
expense. Further, the would be con 
stantly bringing in mud, silt and gravel to neu- 
tralize the work of the excavators. 

It is fair to say that our correspondent ap- 
parently misunderstood our editorial to empha- 
size particularly the difficulties in sea-level canal 
construction in the swamps below Bohio. While 
we believe these would be very considerable, we 
also believe that they would be much exceeded 
by the difficulties to be met with from Bohio up 
the river to Obispo.—Ed.] 


causing 
streams 





The Governor of Wisconsin on Water 
Power Franchises. 


Wisconsin is one of the 37 
appointed conservation 
past few months. In 
port of the 
lature Gov. 


states which 

commissions within 
transmitting the 
Wisconsin Commission to 
J. O. Davidson had the 
say on water-power privileges: 


have 
the 
first re 
the Legis- 
following to 
I desire to direct 
said by the commission on the question of the conser- 
vation of the water powers of the state. 
Since the organization of the state, the policy of grant- 
ing franchises, under 
corporations to dam 
pursued. Such privileges, 
vision tending to 
to amend or 


your special attention te what is 


undeveloped 
special acts, to individuals and 
navigable streams, has been 
until 1905, contained no pro- 
the public, except the power 
acts. Since that time a _ pro- 
vision has been incorporated in these acts providing for 
a forfeiture of the franchise rights for failure to exercise 
them within a limited period after they are granted, 
for a forfeiture in case of violation of law, and provid- 
ing for the protection of the public in the prices to be 
charged for the sale of the power generated. These 
provisions, while valuable, do not, in my opinion, fully 
meet the requirements which the importance of the sit- 
uation now demands. 

The undeveloped 
most valuable 


our 


protect 


repeal the 


water powers of our state are the 
of its natural resources. Their value is 
rapidly increasing with the advanced methods of trans- 
mitting power to long distances with but little loss of 
energy. Capital is fast seeking their control, and it is 
time now that the state should seriously consider the 
matter of the disposition and regulation of water-power 
rights; for, in a few years they will all be utilized, and 
it will be much more difficult then to formulate a sys- 
tem of effective control and regulation on account of the 
interests that will be affected. Industrial development 
should not be retarded, and the state should not desire 
to adopt a policy with respect to them, other than one 
which may aid, to the fullest extent, their development 
in the interests of all the people. 

It has wisely been provided that our navigable streams 
and rivers shall be forever open to the free use of all 
the people of the state. No individual can acquire ex- 
clusive ownership of such waters. Our constitution pro- 
hibits the granting, by special or private laws, of cor- 
porate powers or privileges, except to cities. Some of 
our acts granting franchises to build dams come dan- 
gerously near, if they do not encroach upon, a ‘viola- 
tion of the spirit of the constitutional provisions referred 
to. In view of these facts, it seems the time has come 
when some system should be adopted under which all 
franchises to build dams on our streams should be con- 
ferred by general law applicable to all alike. Such pro- 
vision would save much valuable time of the legisla- 


ture, and a considerable item of expense to the state. 
I, therefore, recommend: 
(1) That a general act be passed providing that the 
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granting of such franchises be placed in the hands of The . os : 
dit “aka deanna: — = ener dhat nn ne bey pega ber of the Western Society of Engineers in 1901 
(2) That the powers of corporations receiving such witl i . cae ’ poe ee RAE G88 pies He was a member also of the American Railw ty 
franchise be carefully defaced. th a concrete caisson which was sunk to a Engineering and Maintenance of Way Associa- 
(3) That the conditions upon which such franchises Sreater depth than the old cylinders and became tion, and of the Engineers’ Club of Cc} i i — 
may be granted by the state for such purposes be pro a part of the new pier. The two rest piers (for Wrote a number of papers for on Om 
vided. two fixed spans) consisted each of a pair of ties and the technica p i sn n , va " fe ve “ 
(4) That a small privilege or franchise tax be im 6-ft. cylinders; both cylinders were enclosed in a in many discussions peal ear r mee ey errs 
posed on each horse power utilized, payable annually, so new rectangular caisson about 12 x 38 ft. The particular lines of . a 
long as the power generated is used. pivot pier of the $55-ft. swing span had __ six eared ore Mages sie ete anaes 
(5) That all acts granting franchises to build or i-ft. cylinders arranged in the oabste a e bi gneeine secicteniy maniacs in Engineering News in con- 
meintain dams on navigable streams heretofore granted ih a eebees a2 ge ahints a ties —— “ape a with articles and letters. We note some 
be amended so as to provide for their expiration at a ee — -ft. cylinder; these were all in of his writings as follows: “The Detroit Union 
fixed date in the future, with a provision that all per- cluded in a 38-ft. circular caisson of reinforced Depot Viaduct,” Transactions of the as inte I 
ons and corporations exercising or holding such rights concrete 18 ins. thick. The space within the Society of Civil Engineers, May "1893: -~ ; 
may comply with the general law in respect thereto, and rectangular caisséns was filled with concrete, but posed Specifications for Rail V re Brid saat he 
thus bring all such franchise privileges under one gen- that within the circular caisson was filled with ceedings of the Wcities deatiete f coll = 
eral system, teking care in such legislation not to affect sand. October, 1900 (and Ei xj ‘in . Ne gee ee 
ijuriously vested rights. Mr. Schaub was consulting engineer also for 1900) “Diag rs me 7 ee ee eee 
We have undertaken at great expense the establishment the new bridge of the same railway crossing the , oa sa agram for »btaining the Percentage 
of a forestry commission, with a view of preserving such Red River at Shreve port La . ] lin x 1 r za ye er oe Matetanes of Melnteroed 
of our forests as remain, especially at the source or iii avabiaeeveakined : _ en / am UGiIng ona Concrete Beams, Engineering News, April 30 
near the headwaters of our streams, and to acquire other Substructure and the superstructure. This 1903; “Some Phenomena of the Adhesion of Steel 
lands, not suitable for agriculture, with a view of re was commenced in 19L4 « 1d completed in March, and Concrete’ (from a lecture ican ” “ ' 
forestation. 190%. It has four fixed spans of 200 ft., one of Armour Institute of Technology , Et gi ia 
Preservation of our water powers goes hand in hand lov ft., and a swing span of 300 ft. One of the News, June 16, 1904; amma ae ate Po 
with forest conservation. The one is dependent upon notable features of this work was that the pier , ee oe ; ; ais eee . + sly — 
the other. foundations were sunk to depths of oan ~ ba ees pin wn mngiae _— News, 
It is but just, therefore, that the recipient of water to 80 ft. by one caffe? é ae pahigtte Mecciecge! The Railway Track of the Past 
neg Sern ee ep as : tO > wy pen fferdams of reinforced con and Its Possible Developme ay ena 
power privileges contribute a small sum yearly to the crete, on Mr. Schaub’s patented syste ‘ ; : pment in the Future, 
forest funds. S patented system. He did Journal of the Western Society of Engineers 
Payments thus made will then be applied to the pres f May, 1907 (and Engineering News. June 13. 
ervation of the property of those who pay the tax. | 1907) 
niece Mr. Schaub was married in August, 18938, to 
2 wae p C Miss Harriet Holmes, of Lock Haven, Pa He 
Julius William Schaub, M. Am. Soc. C. E. reer nero page lr ee pygs ip ng 
We briefly noted in our last issue the death of sister (Mrs. Emma Rauch. of St. Louis) Hi 
Mr. J. W. Schaub, of Chicago, widely known as a was a man of brilliant attainments, experienced 
structural engineer. The news of his death came n the theory and practice of his saan ble 
as a shock to a large circle of friends and ac- ind ready in discussion, and one whose ideas 
quaintances Mr. Schaub had been in poor and opinions carried weight The portrait 
health for a long time. On one occasion he be which we present will seem somewhat unfamiliar 
came uneonscious on a suburban train and had to those who knew Mr. Schaub personally as 
to be earried from the car. A year or two ago is from a photograph taken some 16 years ago 
he went to a sanitarium for a rest cure and but we are informed that it was the last photo 


treatment; this seemed to restore his health com- 


pletely for a time; but recently he had again 
been suffering especially from sleeplessness and 
from some stomach complaint. He went to the 


same sanitarium, but did not take the treatment, 
and after a telegraphed his fam 
ily that he felt no better and would return. W hile 


week's stay he 


on the train he shot himself, and death was 
practically instantaneous. According to report, 
he had shown much nervousness while on the 
train. 

Mr. Schaub was born at St. Louis, Mo., on 
Sept. 23, 1859, and graduated from Washington 
University in 1881 with the degree of Civil En 
gineer. From 1881 to 1886 he was engaged with 
the late C. Shaler Smith, and was in this way 


connected with the design and construction of 
many important bridges. From 1887 to 1892 he 
was Chief Engineer of the Detroit Bridge & Iron 
Works. In 1893 he went to the Pottsville Iron 
& Steel Co. as Chief Engineer and Manager, and 
from 1895 to 1897 he held a similar position with 
the Hamilton Works, of Hamilton, Ont., 
Canada. 

In 1898 he established himself in Chicago as a 
consulting engineer, engaging largely in bridge 
and structural work, and acted in this capacity 
for several important railways. With the de- 
velopment of reinforced concrete he devoted con- 
siderable attention to the use of this material 
for structural purposes, and employed it in sev- 
eral interesting He had patented a rein- 
forced-conecrete caisson system for deep founda- 
tions (noted below) and a floor system in which 
each panel acted as a groined arch. He had de 
reinforeced-concrete roadbed for 
railways, with modifications for use on bridges 
and in tunnels, and this was described by him 
in Engineering News, Nov. 2, 1905. 

In 1900 he was engaged by the’ St. Louis & 
Southwestern Ry. to report upon its bridges. He 
made a personal examination of every bridge on 
the system, and prepared plans for the strength- 
ening necessary to adapt the bridges to the in 
creased loads. In 1903, this railway took over a 
narrow-gage road in Arkansas which had a bridge 
the White River at Clarendon, Ark. 


Bridge 


cases. 


signed also a 


crossing 


There was some question as to the stability of 
the cylinder piers under the increased loading, as 
there was no information as to their penetration. 
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a considerable amount of work for Mr. H. G 
Kelly, M. Am. Soc. C. E., while the latter was 
Chief Engineer of the Minneapolis & St. Louis 


became Chief Engineer of 
Mr. Schaub'‘s latest 


Ry., and later when he 
the Grand Trunk Ry 


One of 


works was the design of a very large swing 
bridge for the Grand Trunk Ry. at Black Rock 
Harbor, Buffalo, N. Y., to form a part of the 
International Bridge. This will have a length 
of 481 ft. 5 ins., and will carry two railway 


tracks and two roadways; it will be operated by 


electric power. 

His work was not entirely in the line of 
bridges, however. In 1901, he was consulting 
engineer for the St. Louis, Iron Mountain & 
Southern Ry. in connection with the design and 
construction of its new shops at Little Rock, 
Ark. In 1903, he had a similar engagement with 
the Missouri Pacific Ry. for its extensive loco- 
motive and car shops at Sedalia, Mo.; the plant 
included some with a machine 


15 or 16 buildings, 


2x 135 ft 





and erecting shop 7 


Mr. Schaub became a Junior of the American 
Society of Civil Engineers in 1884, and was 
elected a member in 1886. He became a mem- 


graph taken of him 


ro 


Increasing the Life of Locomotive Crank 
Axles on French Railways. 


The very extensive adoption of four-cylinder 





four-crank locomotives in Fran has resulted 

showing the necessity of some improvement 

the crank axles Their cost is very high, and 
cracks in the webs or cheeks begin to appea 
ifter a relatively short length of services Under 
these conditions, the railway engineers have been 
compelled to investigate the best design of crank 
axle in order to increase its life and to redu 

the maintenange expenses of the locomotives. On 
the Western Ry. of France the following obser 
vations have been made on crank axles of the 
oblique type (as shown in Fig. 1) used on fasv 


passenger engines. 














(1) Of 13 ordinary axles of annealed open-hearth 
steel on locomotives of the 4:4:0 class, 10 were 
found to have cracks after runs of from 105,000 
to 158,100 miles; (2) of 26 hollow axles from 
similar locomotives, three were found to have 
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Fig. 1. Location of Cracks in Crank Axles 


racks after making runs of from 291,400 to 


339,760 miles; (3) other things being equal, the 
crank axles of engines of the 4:4:2 class gave 
ess service than those on engines of the 4 
class, and on the former engines axles of 
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-hearth steel have developed cracks 
fter runs of from 45,880 miles to 124,000 miles. 





The uxles crack always in the filleted angles 
\ or B, Fig. 1, under the influences of the vio- 
it shocks in service, the dynamic effects of the 
shocks being concentrated at these points, where 
they cannot be absorbed by the elasticity of the 
netal Permanent deformation is set up, and in 
ime a crack appears; its development is often 
facilitated by defects in the metal, resulting 
from the segregation of metal in the ingot. 
In order to avoid the formation of these 
cracks, Mr. Frémont, Chief of Works at the 
of Mines, has devised the plan of cutting 
away the crank web in the part between the 
journal and the crank pin, as shown in Fig. 2. 
With this arrangement, the dynamic effects are 
not concentrated at a point, but are distributed 


around ¢ and D, over the largest possible 


School 


amount of metal, and the elasticity of which can 





. ) 
» | 


Fig. 2. Method of Slotting the Webs of Crank 
Axles to Prevent Cracks. 


absorb them. This method also removes the de- 
fective metal that may occur in the axis of the 
ingot. Fig. 2 shows the arrangement for double- 
web cranks on straight axles, as well as for 
single-web cranks on bent or oblique axles. 

Five axles of the oblique type, which showed 
cracks after runs of 106,480 to 213,195 miles (on 
engines of the 4:4:0 class) had the webs slotted 
out in the Frémont plan so as to remove all 
traces of the cracks. Since then (and up to Octo- 
ber, 1908) they had run for from 29,080 to 92,253 
miles and had shown no signs of cracks. 

Four new crank axles with slotted webs were 
put in service on engines of the 4:4:2 class (with 
which cracks are most likely to occur), and have 
run from 81,230 to 110,193 miles without show- 
ing any cracks. Axles made of the same metal, 
but with solid webs, were applied at the same 
time to similar engines in the same service; these 
showed cracks after running less than 62,000 
miles. 

The above particulars are taken from a paper 
by Mr. E. Hallard, Assistant Mechanical Engi- 
neer of the Southern Ry. of France, in the De- 

ember number of the ‘“‘Revue Generale des 
Chemins de Fer.” 
- 

TRACK ELEVATION AT CINCINNATI, O., has been 
lelayed considerably by the city’s financial limitatior 
but it is thought that some work may be done thi 
year. Many plans for eliminating grade crossings in the 
ty have been made and agreed to by the railway com- 

but no construction has been done. Under th 

Ohio state law governing the elimination of grade cross 
the railways and the muncipality 
h pay 50% of the total cost, except that where a 
railway company is concerned that company shall 


gs in municipalitie 


ir a “‘fair and reasonable proportion of the city’s cost 
ot to exceed 50°% of that cost At Cincinnati, the muni- 
ty has reached the limit for which bonds can b« 
ued, and there are no funds available for paying the 

ty hare of the cost of abolishing grade crossings. A: 
tion will be held on May 11 for the purpose of 


the city to bonds in excess of the 








€ t limitations In this election, however, it is 
ry that 66% of the votes cast must be favorable 

order to authorize the additional issue of bonds 
should the vote result favorably, the city is in a posi- 
to proceed with a considerable amount of work this 


year. Mr. H. L. Conway is Engineer of the Department 


ack Elevation and Subways 


A Suction Ash Conveyor. 


An ash conveyor without moving parts in con- 
tact with the ashes is shown in the accompany- 
ing figures. The simplicity of this design, as 
herein outlined, is attained by using atmospheric 
pressure to move the refuse from the ash pits to 
the storage pile Fig. 1 shows a general and 
typical arrangement of the whole apparatus which 
‘onsists essentially of (1) a conveyor pipe with 


which will pass the intake will be easily carried 
through the pipe. 

It is claimed that there is no corrosion of the 
conveyor pipe as the ashes are run through dry 
and the rush of air keeps the pipe dry under all 
conditions. It has been found that, on 2ccount of 
the high velocity of the air carry:ng te ashes 
along, the material is suspended in the center of 
the pipe. This prevents serious wear on the 
straight pipes, but not at the elbows. Here a 
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FIG. 1. GENERAL ARRANGEMENT OF 


(Darby Engineering 


ash inlets, (2) a water jet for spraying the ashes 
to reduce the dust and heat, (3) a storage tank, 
and (4) an exhaust pipe and an exhausting 
blower. A 

The conveyor pipe is usually a 6, 8 or 1-in 
heavy steel or iron pipe, run so far as possible in 
straight lines and underground though the latter 
disposition is not necessary. The capacity of a 
conveyor is determined by the size of the pipes, 
the exhauster being of such a size as to main- 
tain the necessary suction pressure. <A 6-in. pipe 
will handle 200 Ibs. of dry ashes per minute and 
the 8 and 10-in. pipes will carry 300 and 500 Ibs., 
respectively. Plants have been installed convey 
ing such refuse 500 ft. with a vertical lift of 125 
ft. It is claimed that this can be increased nearly 
indefinitely by proper design of the suction ap- 
paratus It should be noted that the end of the 
conveyor pipe is open to the air. 








The ash intakes are placed in front of the ash- 
pit doors of the boiler settings or at any conven- 
ient point for shoveling or hoeing the refuse into 
the intakes. When the conveyor is not in use, a 


cast-iron cover is placed over the intakes. These 





ypenings 


uch a size that any material 





SUCTION ASH-HANDLING PLANT. 
Co., Pittsburg, Pa.) 


patented split elbow is used, with a removable 
hard-iron or manganese-steel backing, as shown 
in Fig. 2 

The water jet is placed at the end of the con- 
veyor pipe just before it enters the separator and 
storage tank It is claimed that absolutely no 
dust is drawn into the exhauster to be blown 
from the discharge pipe. The storage tank serves 
to separate the ashes from the entrained air and 
to store them until they can be drawn out, by 
gravity, into cars, carts or scows. The tanks as 
designed have usually been built of steel plate in 
cylindrical form, with conical tops and bottoms. 
This is not necessary, however. In cold locations, 
where there is danger of the ashes freezing in the 
storage tank, this is covered with some heat in- 
sulator or is equipped with a steam coil around 
the bottom. 

The exhaust blower may be, in the smaller and 


Cross Section. 


FIG. 2. CONVEYOR-PIPE ELBOW, WITH 
RENEWABLE BACKING. 


(Patented.) 


simpler plants, an ordinary power fan. In the 
larger installations, however, it is necessary to 
mploy a high-pressure blower to secure the 
uction pressure of 13 to 382-o0z. below the 
atmosphere. In power plants now operating it 1s 


claimed that one man running the ash-conveyor 
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svstem takes care of the refuse from 6,000 HP. 
of boilers, where some eight men have been prev 
iously needed to remove it by hand. As the 
blower needs to be running only when ashes are 
being removed from a boiler group, the power 
consumption is intermittent and the average 
power consumption per hour, per ton of ashes, or 
per ton of coal burned, may be brought low. 

Some 30 of these conveyor plants have been in- 
in various parts of the country by the 
Tngineering Co., ef Pittsburg, who hold 
the patent rights. 


stalled 
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The Selection and Purchase of Coal for 


Boiler Furnaces.* 

RANDALL,+ M. Soc. M. E. 
Furnaces. 

It is well known that certain coals are especially suited 

others for metallurgical use, for il- 

for the manufacture of coke, etc., but 

considered as a possible fuel for boiler 


By D. T Am, 


r locomotive 


use, 


iminating gas, or 


all coals are 


(3) Hand-fired 


considerable 


brick chamber with a 
to take before 
boiler. This may be 


grates set in a 


for combustion 


surfaces of the 


space 


place 


the gases reach the 


accomplished by brick arches, tiles, ete., and in addition 
piers, baffle walls and other devices are added to assist 
in mixing the gases and air while within the combus- 


tion space. Many of the above when carefully fired give 
good results and with certain sizes and kinds of coal 
they may be operated without dense black smoke, but 
usually not without some smoke These demand coals 
low in ash and of large size Screenir are seldom 





burned on such furnaces with good results. 
(4) Automatic stokers partially enclosed in brick with 
a small combustion short distance from 


chamber and a 


the grates to the boiler furnace. Such settings usually 
give good results except at high capacities or when the 
load is changed suddenly. They give off more or less 


smoke depending on the size and character of coal used. 
Coals high in fixed carbon may be used with good results. 
Automatic stokers enclosed in brick settings with 
ion and a considerable distance 
surface. 


a large combust chamber 
the 


almost 


from grates to the boiler Such settings will 
any size or kind of coal with economy and 


smoke reasonable ranges of load 


burn 


without within 











In general, for most coals, and especially for those 
which have high percentage 

] of volatile matter, it has 

been found more satisfactory 

to install some kind of 

device which will feed the 

coal regula in small quan- 





tities 


heated 


become 
driving off 
uniform amount 
proper 
be ad- 
ted and burned in a 
chamber which 


allowing it to 


gradually, 





which a 


amount ot air can 
mit 


combustior 





large to allow 





combustion in 





g any type of 








furnace, one hould keep 
in mind the necessity of hav 
ng a strong draft available 
A stack may be supplemented 
by a forced-draft fan 
or en induced-draft fan may 
be used alone or in conne 

ion with a forced-draft fan 
Most lants do. not hay 
sufficient draft at the time 


when boilers overloaded 


The 
quired depends upon the kind 


are 


amount of draft re 





of coal used, the size of the 
coal and on the load to be 
earried. Stacks should seldom 
be less than 120 ft high 
In many cases they must be 
higher or a fan must be 
used with them For most 
bituminous coals a draft or 
difference of sure of \4- 
in. of water between the top 
nd bottom of the fuel bed 


will be 
sizes of 
the 
of anthracite 


sufficient For small 
and 
sizes 
draft 


For 


bituminous coals 
small 
the 
required is greater 
buckwhert of 
cite, a craft of 1 in. is 


various 


coa 





anthra- 
fre 


sizes 


quently necessary. 





FIG. 3. 
PENNSYLVANIA LIGHT AND POWER CO., 








plants This being so, it is important to know about 
the design of furnaces and the influence of certain char- 
acteristics of coal in order that the best results may be 
obtained. Furnaces may be generally classified as fol- 
lows: 
(1) The hand-fired grate set in a chamber enclosed by 
the iron surfaces of the boiler. These boilers cool the 
»s from the coal and are not suited for use with 
coals containing more than a small percentage of vola- 
tile matter 
(2) Hand-fired grates set in a chamber partially en 


boiler surfaces above 


These 


with the 
fire 


closed by brick and 
the 


bituminous 


just 


or near surface of the are not suited for 


burning coal. 


delivered before the Fuel 
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STORAGE TANK OF SUCTION ASH-HANDLING SYSTEM, 





Coals. 

Because a coal is sold at a 
low price per ton does not 
of necessity make it the 
cheapest coal to buy In 
choosing a coal when the fur- 
nace equipment and _ other 

PITTSBURG, PA. conditions are favorable, the 
one giving a million heat 

units at the lowest cost will prove most economical AS 

a rule, coals mined near the point of consumption and 
bearing only a small freight charge will be the cheapest 
coals to purchase and, in most cases, i will pay to in- 


tall a suitable furnace to burn them An engineer hav- 
ine full information before him may de¢ ide whether or 
not his furnaces are suitable for burning the cheapest 
coal and whether or not it will be profitable to change 
the furnaces. It often happens that, for some good rea- 
son, it is impossible to change the equipment and in this 
ease it is, of course, necessary to choose a grade of coal 
which will make it possible to generate the steam re- 
quired even though it be more expensive These condi- 





tions arise especially in plants belonging to Govern 
ment or 's and in plants which are 
rented Cc tics of coal determine the 
method of ign of furnace required to 
burp them mo efficiently Among these are the ten- 











dency to clinker and to cake in burning The amount 
and character of the volatile matter, ash and moisture 
are also important 

In choosing coal for a boiler plant, it is probable that 
the chemical comparison, if based upon a representative 
sample of the coal, is more reliable than a boiler test 
The possibil of doing accurate work in a laboratory 
greater a boiler room, where the fireman may 
unintentionally influence results by his method of 
handling a fire Usually it requires a few day a 
fireman to become ACK ustomed to a new coal and even 
in expert fireman has difficulty in bur g the same 
coal two days in succession and supplying each time the 
ame amount of air per pound of coal A boiler test 
only a rough determination and two tests, one on each of 
two coals, are seldom sufficient for comparison If sev 
eral tests can be run and the averages of the results of 
these be taken, they will compare pretty closely with the 
chemical valuation of the coal, provided the coals are of 
the same general character. Coals high in fixed carbon 
and low in moisture give better results than those high 
n volatile matter and moisture This is true in nearly 


all furnaces and especially true of boilers not provided 





with fire-brick furnaces 

SIZE OF COALS.—In the perfect furnace which has 
been mentioned, the value of the coal should depen 
entirely upon the heat units which are available in 
coal Unfortunately, the mechanical condition of the 
coal, even though it is otherwise equally high in B. T. lt 
is an important element in burning the jal on m 
kinds of equipment. Usually the smaller sizes are mor‘ 
difficult to burn on account of the difficulty of drawin 
ir through the fuel bed and in many kinds of coal 
smaller izes contain a greater percentage of ash than 
do the larger sizes 

Owing to the difficulty of burning the smaller 


of coal, they usually much 


furr 


are 





cheaper than 








coals aces with strong draft have 


Improved 


I rovided in so 





that ve 


The « 


many plan ry li 


wasted on account of it size 


ilm banks of ‘ 


inthracite region are bei put through w 


the good portion sold for fuel Many coals break 
badly in handling rhis is especially true of some of 
high grade eastern coal Some of then ure le ere 





with 20% fine coal which w I through a screen w 
round holes \-in. diameter If such coals cake togetl 
in burning, this is not » serious as with non-caki 
coal With fine coal a much stronger draft require 
which, in some case carries a considerable quantity «¢ 
he very fine fuel off the grate before it is burned and 
n case does not cake, there is also a considerable lo 


through the 
VALUES 


tests 


due to sifting 
HEATING 
teaming 


grate 
The results of 
Fuel 


show that 


conducted at the 


the U. S. Geological Survey 


























ment used, coals from Illinois, Indiana 
Missouri and Kansas may all be burne 
the ime efficiency, ever yugh the hea gz value varie 
from 6,00 to 13,000 B. T. U. per Ib. of coal, though fh 
ash varies from S% to 25 the moisture from 3% to 20 
and the volatile matter from y to more than 40 n 
these coals. + 

The results of these test idicate that for ) of the 

general characte the perfort ce of ‘ P 

pend for the most par ipon the B. T. I . ble 
the coal, but that also 10 r F 
phur and ash have more or le¢ influence on th pa 
and efficiency It is difficult to separat e effe 
due to any one of these tems, except whe \ t 

large percentages Coa f the me characte 
be compared directly on the b of the B lt } 
coal as received without serious error It is importa 
o note that the heeting value should be et ered ¢ 
he basis of the moist coal is delivered ind not on tl 
dried coal Coals of ffere character 1! vy be on 
pared on the basis of their B. T. l value but a 
count must also be taken of the perce ige and lira 
ter of voletile matter, of the percentage of a I 1 the 
percentage of moisture An owance for the iu 
be made, depending on the conditions under which he 
coal will be used. 

MOI URE.—The loss due to moisture n the coal 
when present in small percentage i comparatively 
small Stated roughly, this loss amount 
for each 10 of moisture based on the 
in the coal It will, therefore, be seen that ar crease 
of one or two per cent. of moisture in the coal ha 

ttle effect on the efficiency of the boile However 
when moisture occurs in large percentage i doe I 
some coals, there is a sé le o the } ¢ 
quired to evaporate ‘his from e coal a 
the reduction in temperatt fu e gase I 
loss is not corrected for il repo iz s. % 
in coal and an allowance be made if o 
high in moisture. 

ASH.—It i difficult to determine just what 
the presence of ash may have on t € r 
boiler. Apparently it mall A hows 
decided influence on the capacity at w I given equ 
ment may be operated; it reduces the effective grate ar 
and introduces an added resistance to the flow of alr 
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t igh the el be There also a loss of efficiency 
and capa y due to the necessity of cleaning fires more 
frequently This becomes of less importance in types of 
furnace where the ash is disch ~<d by dumping or 





by other automatic discharging devices. 

VOLATILE MATTER.—The volati matter in the coal 
is also an important element, as it is more difficult to 
burn than the fixed carbon. The percentage of volatile 





matter a hown by the proximate analysis is not a 
direct measure of the difficulty of burning the coal with 
good efficiency and without smoke. Different coals hav- 
ing practically the same percentage of volatile matter 
vary in the amount of tars and heavy hydrocarbon given 
off when they are heated. 





In tion, it must be remembered that the volatile 
matter is not all combustible and that the variation in 
this respect is great when all the coals in the country 
ire compared Coals having a high percentage of vola- 
tile matter which is nearly all combustible are found to 


be the most difficult to burn properly. The results ob- 
tained from tests on an iron enclosed furnace show a drop 
in efficiency as great as 10 or 12% in burning coals 
ranging from 18% down to 45% volatile matter in the 
combustible. A well designed furnace reduced this loss 
n efficiency when burning such coals to about 5%. 
SULPHUR.—Sulphur usually is in the form of pyrites 
and is considered an undesirable element It usually 
gives trouble from clinker and is often destructive to the 
grate bars Its effect depends upon the form in which it 
occurs in the coal and on the percentage of ash in the 


coal Coals having sulphur varying from %% to 6% 
or more are successfully burned under boilers and, in 
many cases, no difficulty is experienced 


United State Government 


THE PURCHASE OF COAL BY SPECIFICATION.—The 
t " s a large user of coal Its 





annual fuel bill will amount to nearly $10,000,000 Much 
of the coal purchesed is tested and analyzed In order 
to the cost of coals used by the Government 
n the larger cities of the ountry, it has been cus- 


tomary t 


» calculate the cost on the basis of the number 


of cents per 1,000,00) B. T. U It interesting to note 


that for last year’s contracts the cheapest coal was de- 
livered in Louisville costing only 7.1 cts. per million 
Bt oS The cost in Boston for similar coal was 16.3 
ets., and in St. Paul the price was 17.1 cts. Anthracite 
coal was delivered in eastern cities at prices ranging 


from 8.5 cts. per million B. T. U., for buckwheat coal, 
to 14 cts. for pea coal, and as much as 20 cts. in some 
‘ 


cases for eg 


f g and broken coal 
Having decided upon a kind 


f coal to be used for a 
plent, the purchaser naturally desires to have some as- 
surance that he may be able to secure the coal in ques- 
tion, or one of practically the same composition, for a 
given period This has led to the use of specifications 
for the purchase of coal. If the size of the contract and 
other conditions warrant the use of a specification, then 
he proposal for coal, to be of value, should contain at 
least two general statements regarding the kind and 
character of coal. 

The bidder should state in his proposal two things: (1) 


The commercial name and size of the coal to be fur- 
nished. The size should be specified within certain limits 
in order to avoid dispute when coal is delivered. (2) 


Che character of the coal to be furnished, in the follow 
ing form 
PROXIMATE ANALYSIS. 
4 Coal free 
Coal from mois- 
as received. Dry coal. ture and ash 
Moisture 
Volatile matter 


‘ixed carbon 

Ash Nga ; ares - 
Sulphur separately determined ll 
B. T. U. in coal as received (not dry) —_— — 


rhe price per ton should be stated for coal of the speci- 





fied quality The price to be paid on coal delivered 
should vary directly with the B. T. U. in the coal ‘‘as 
received’; this value to be modified further, if advisable, 
by two corrections (1) For more or less ash in the dry 
‘ (2) For more or less volatile matter in the ‘‘com- 
bustible,’’ allowing in all cases 2% or 3% variation with- 
out premium or penalty. A limiting value may be placed 





yn the percentage of sulphur the coal which will be 





i 


uccepted. Corrections for ash and volatile matter are best 
expressed in the form of a table In making corrections 
for variations in the quality of the coal delivered, it may 
I me cases be more convenient to make all changes in 
the price on the besis of change of the B. T. U. 

The reasons for basing contract on items mentioned 
ibove are as follows 

(1) “B. T. U. In Coal As Received’’ corrects for 
hanges in heating value due to changes in both ash 
and moisture. The B. T. U. in the coal as delivered 
being the most direct measure of its value to the con- 
umer, it is reasonable that the contract should be based 
i ] upon this value This value may be de- 
ermined and reported directly by the chemist. This 
results in a premium for better coal and a penalty for coal 
not up to the standard As has been shown above, so far 
is is now known the presence of small amounts of 
moisture in the coal has but little effect on the efficiency 
of tbe boiler, and, as coals from the same mine or 





group of mines do not usually vary more than 3% or 4% 
n moisture, it hardly seems worth while to correct 
for the small amount of heat lost in evaporating it. By 
basing the value of coal on the B. T. U. as received 
rmoist), the variation in heating value as otherwise af- 
ected by the moisture is provided for. 





(2) ‘“‘Ash in the Dry Coal" is independent of changes 
in moisture in the coal, this figure always being the same 
no matter what the moisture content may be. Coal de- 
livered from the same mines may vary considerably in 











the percentage of h. A reasonable allowance, such as 
1% or 2% from the average, would seem to be desirable, 
is such a variation is almost unavoidable in commercial 
products Inasmuch as the heating value is taken care 
of by the B. T. U. determination, the only remaining 
corrections to be r for the ash is the extra trouble in 
handling coal and ¢ and the possible reduction of the 
capacity of the equipment. When the ash greatly ex- 
ceeds the amount for which the furnace was designed the 
reduction in cepacity may become a serious matter and 
would justify a rapi increasing penalty. For the first 





3% or 4° necrease or decrease in the ash it is only neces- 

ary to provide for the difference in the cost of the 
handling, which is about '%-ct. to 1 ct. per ton for each 
1% of ash in the coal. 

(3) If volatile matter is to be corrected for, then ‘‘Vola- 
tile Matter in ‘Combustible is preferable to ‘Volatile 
Matter in Coal It should be the same, or nearly the 
ame, regardless of variations in moisture and ash in 
the coal, and it is more properly a measure of the diffi- 
culty to be experienced in burning coal, as it is the di- 
rect ratio of the volatile matter to that part of the coal 
which is actually burned. It is reasonable to have a 
penalty for great variations in the volatile matter from 
the standard specified, for the reason that furnaces are 
not all equally well designed to burn coals high in vola- 
tile matter. Th should not in any way ,effect the 
lealer or operator, provided the coal is furntshed from 
the same mine, as the volatile matter should remaino 
practically constant and a reasonable limit should be 
established within which no change in the price would 


be mede This variation could well be 3% either way 












a 
from the standard established The value for volatile 
matter should be based on volatile matter in the ‘‘com- 
bustible’’ (coal free from moisture and ash), as this value 
remains nearly constant in the same coal. Premiums or 
penalties for lower or higher volatile matter may properly 
vary according to local conditions. 
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Notes from Engineering Schools. 

CORNELL UNIVERSITY.—Through the kind- 
ness of Prof. E. Haskell, Director of the College 
of Civil Engineering of Cornell University, we 
have been furnished with the following state- 
ment of registration and number of failures at 
mid-year examinations in the various depart- 
ments of Cornell. These figures, to which we 
have added a percentage column, are as follows: 








Regis- No. of Per cent. of 

tration. failures. failures. 
Arts pecs rh 31 67 
Geter ee BERS r 14 6.28 
Medicine... acai 207 1 0.48 
Agriculture . peaed 394 25 6.35 
ee ee ee ee, B, 3.30 
Architecture ..... <0 bate 4 3.08 
Civil Engineering ......... 569 35 6.15 
Mechanical Engineering ...1,158 40 3.45 


HARTFORD TECHNICAL HIGH SCHOOL.— 
The second report of the Technical High Schocl 
Commission, of Hartford, Conn., to the Court 
of Common Council, has recently been published 
and gives an account of the progress of this pro- 
ject. This Commission was anpointed, in ac- 
cordance with a resolution of the Council, in 
February, 1908, (1) to study the location, design, 
cost, work and management of technical high 
schools in this country; (2) to study the loca) 
need of such a school; (3) to recommend a site 
and to obtain preliminary plans for a proper 
building. The first report of this Commission 
recommended immediate provision for such a 
school to be located in the same block with the 
present high school. A sum of $1,600 had beer 
appropriated for the preliminary work of the 
Commission, and after the first report was re- 
ceived by the Council $4,000 more was appro- 
priated. Mr. John M. Carrére, of New York 
City, became consulting architect, and under 
his direction a competitive program was drawn 
up for securing a desirable plan for the building. 
Three local and two New York architects were 
invited to compete, each invited competitor re- 
ceiving $250 to cover the expense of his plans. 
Other local architects were allowed to compete 
without remuneration on presenting evidence of 


recognized ability. Only one firm took advant- 
age of this arrangement. 

The competitive program was worked out by 
Mr. Carrére from detailed information of the 
requirements of such an.institution as found by 
Mr. W. C. Holden, head of the Manual! Training 
Department of the Hartford Public Schools 
This program gives the only clue to the scope 
of the work in the new school yet published, 
and from that program, as presented in the 
Commission's report, the following extracts have 
been made, in somewhat abbreviated form: 

The proposed Technical High School is entirely inde- 
pendent of the existing High School, will be conducted 
under separate management and will be attended by a 
separate group of scholars. It is intended (1) to utilize 
the present manual training building and to extend the 
equipment into those parts which shall be vacated when 
the art and other departments are transferred to the new 
school; (2) the present playground is to be used in 
common by both schools, the sessions being at different 
hours this arrangement is perfectly practicable; (3) the 
present mechanical plant of the High School is to be 
enlarged for the new building. The competitors need not 
consider this point and no provision need be made for a 
mechanical plant in the new building. 

The Commission desires that the arrangement will be 
simple and direct and for the efficient use of the school 
It attaches the greatest importance to the question of 
adequate natural light and ventilation. The Commission 
desires, while leaving the greatest latitude to the com 
petitors, that they should bear in mind the importance of 
harmonizing this building with its surroundings and with 
the other buildings to form an important educational 
group. The sum appropriated for the cost of this build 
ing will be limited. It is therefore necessary that in 
plan and construction due economy should be exercised 

BASEMENT.—The basement should contain a boys 
bicycle room (for 200 wheels) ; a girls’ bicycle room (for 
100 wheels); a boys’ plunge and showers with lockers 
for 800 pupils; a girls’ plunge and showers, with lock- 
ers for 500 pupils (the plunge and showers will not be 
used simultaneously by over 100 pupils in each): lunch 
room for boys; lunch room for girls; a central kitchen 
connected with lunch rooms; boys’ and girls’ and em- 
ployees’ dressing and toilet rooms; a teachers’ room: a 
janitor’s work and repair shop; a battery and switch- 
board room; one or more general storage rooms; a vault 
under the first floor vault; a vacuum cleaning apparatus 
room. = 

FIRST FLOOR.—The first floor should contain the main 
entrance, with vestibule and entrance hall. Around this 
hall, or in its immediate proximity should be: general! 
office, principal's office, reception room; elsewhere, four 
recitation rooms; a vault connecting with the general 
office; a book room; men teachers’ room; women teach- 
ers’ room; museum; 13 class rooms; one boys’ and one 
girls’ toilet room; 10 coat rooms; gymnasium to extend 
through two stories. 

SECOND FLOOR.—The second floor should contain an 
assembly hall to accommodate 1,200 to 1,300 pupils, ex- 
tending through two stories and provided with a small 
stage and a gallery; nine session rooms; two reception 
rooms; library and reading room; editorial room; two 
physics and two chemistry laboratories; two general 
science laboratories; two private laboratories; three stor- 
age rooms; toilet and coat room. 

THIRD FLOOR.—The third floor should contain the 
upper part of the assembly hall and gallery; two demes- 
tic science rooms, separated by a pantry; small kitchen 
ana dining room; a domestic and fine art teachers’ room ; 
five mechanical drawing rooms: one mechanical drawing 
teachers’ room, with small dark room -and blue-print 
room ; two domestic art rooms; domestic art and science 
teachers’ room; sketch room;*two free hand drawing 
rooms; two bookkeeping rooms, two typewriting rooms; 
two commercial-work rooms; one lecture room, with 
provision for stereopticon and illustration material 
proper toilet rooms. 

The successful competitors were Davis & 
Brooks, of Hartford, with whom Palmer & 
Hornbostel, of New York City, were associated 
as Consulting Architects. The estimated cost 
of the building is $600,600; cost of land, $175,000; 
cost of furnishings, $40,000. The Commission, 
at the close of their report, recommended that 
authorization for the necessary expenditure be 
secured at the next city election, and that 
authority for issuing bonds in payment of the 
work be secured from the State Legislature. 

0 

A TORNADO AT ABERDEEN, MISS., April 6, de- 
stroyed the depot of the Illinois Central R. R., killing 
five persons and severely injuring four others. 

———_  -—- -e- — 





A DISASTROUS FIRE AT FORT WORTH, TEX., 
swept the residence section of that city on the after- 
noon of April 3. The fire started in a barn at the corner 
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IY, 
of Jennings Ave. and Petersmith St. and burned over an by the Interborough Rapid Transit Co., holders of the found, though suspicion 1 each case rests on certain 
rea ten blocks long by seven blocks wide, destroying operating rights in the municipal subway: union men who have been connected with the contro 
200 residences, four churches, two public school build- eS Rn ee versies. 
ngs and the Texas & Pacific Ry.’s roundhouse. Four- 


teen locomotives in the roundhouse were demolished. Six 
ives were lost, and it is estimated that 500 families were 
The fire spread rapidly under the in- 
high wind and the firemen were entirely 
effectively oppose it. Reports state that the 
difficulty of work was increased by the failure of 
he water supply. The loss is estimated at 000,000. 
< eae 


made homeless. 
fluence of a 
unable to 


their 





A CATTLE TRAIN WAS WRECKED on the Cleve- 


and, Cincinnati, Chicago & St. Louis Ry., April 1, in 
Cleveland, Ohio One hundred steers were killed out- 
ight and 50 more were shot by humane officers. The 
iccident occurred at Scranton and University roads, 
where there is a curve which makes it advisable for 
rains to run slowly while passing each other on the 
parallel tracks The brakes of the cattle train failed to 
reterd it sufficiently and its locomotive swayed on the 


curve so much as to collide with a Lake Shore & Mich 
igan Southern switch engine running in the opposite 
lirection on the next track. Almost the entire train piled 
making a heap of wreckage 
which followed was extinguished 
by the Cleveland fire department. 


up on top of the engines, 
30 ft. high. The fire 
without difficulty 
meenermamencneemnen yy 

STEAM SHOVEL 
broken on March 2, 


RECORDS OF 
Panama 


EXCAVATION AT 


were when Shovel No. 220 


in the Empire Construction District of the Central Di- 
vision excavated 3,941 cu. yds. of material in a working 
day of eight hours. 
—_—_ > _—— me 

A FRENCH TANK SHIP was destroyed by an explo- 
ion April 1 in the harbor of Marseilles, France. Twelve 
members of the crew were killed outright and three 
others died soon afterward in a hospital. The ship, 
known as the ‘“‘Jules Henry,’’ was owned by A. Vimont 


& Co. and her net tonnage was 1,692 
of Philadelphia Feb. 
At the 


Veritas 


She left the port 
16 with a full cargo of petroleum. 
explosion, a representative of the 
inspecting the vessel. Accompanied 
officer, he entered the tank hold 
took place while the two men were 
The entire deck is said to have been lifted and 
a portion of the blown off. The ship was almost 
flames, making it impossible to 
recover all the bodies of the victims. 

ee nae _ 


time of the 
agency was 
by the second 
ind the 


below. 


ship's 
explosion 


bow 
instantly enveloped in 


AN EXPLOSION IN A COAL MINE operated by the 
Northern Coal Co., at Menor, Coahuila, Mex., March 29, 
resulted in the death of 35 miners. There were 5S men 
in the mine when the explosion took place but 23 of these 
escaped alive. The shaft affected had not been worked for 
and the explosion upon 
the descent of the first shift. 

An explosion in the Echo mine, at Beury, 
W. Va., March 31, killed six of the miners. 
operated by the Beury Coal & Coke Co. 


* 
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FELL THROUGH 
International R. R., 
The bridge had 


according to reports, is 


everal days followed closely 


Fayette Co., 
The mine is 





A FREIGHT TRAIN 
the Mexican 
March 28. 
which, 


A BRIDGE on 
near Hidalgo, Mex., 
weakened by a fire 
believed to have been 
The accident occurred at night 
condition of the could not be readily 
trainmen killed 

Re ee eee ee 


A LANDSLIDE CAUSED THE WRECK of westbound 
pessenger train No. 3 on the Union Pacific R. R., March 
31, near Rock, Utah. Two of the train crew 
were killed. Upon striking the landslide, the train was 
partially derailed and the baggage car, mail car and 
took fire and were burned. The remain- 
cars of the train are reported to have been 
saved by the passengers, who uncoupled them and pushed 
them one at a time along the track beyond reach of the 
flames, 


been 


the work of incendiaries. 
when the bridge 


recognized. Four were 


Castle 


three coaches 


ing seven 


~~ 
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THE FORMAL OPENING OF THE VIRGINIAN 
Railway was held on April 2, with a celebration at Nor- 
folk, Va. The new railway, originally separated into 
companies known as the Tidewater Ry. and the 
Deepwater Ry., extends from Deepwater, Fayette Co., 
W. Va., on the Kanawha River, to Sewall’s Point, at 
Norfolk. Its length is 446 miles. The line has low 
gradients, for excess of eastbound traffic, and is planned 
chiefly to the seaboard. H. H. 
Rogers is President; R. Du Puy is General Manager, and 
H. Fernstrom is Chief Engineer of the new line. 


two 


for carrying coal, etc., 


* 
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EXTENSION OF THE HUDSON TUNNEL SYSTEM 
in New York City was approved by the Public Service 
Commission week. The northern terminus of the 





last 


system as hitherto planned was at Sixth Ave. and 33d 
St., but now it is to be extended from this point north 
and east to Lexington Ave. and 42d St. alongside the 


Grand Central Station of the New York Central & Hud- 
son River R. R. The extension was strongly opposed 





TWO LARGE STEEL BRIDGES are being prepared for 
active erection 
bridge 


work this the McKinley Traction 
over the Mississippi at St short dis 
tance north of the Merchants’ Bridge, and the Pittsburg 
& Lake Erie Ry. River at Beaver, 
Pa. The 


season, 


Louis, a 


bridge over the Ohio 
latter is a 


cantiiever quite similar to the 
Monongahela River bridge of the Wabash Ry. at Pitts 
burg, and is only a few feet shorter than the latter, 


so that it will be the second in 
The new free bridge over the 


length in America. 


Mississippi at St. Louis, 


just north of the Eads Bridge, is authorized and active 
designing work is in progress, Boller & Hodge having 
been appointed engineers by the city authorities. More 
remote are the Hudson River bridge and the Hell Gate 
bridge projects at New York The Interstate Bridge 
commissions of New Jersey and New York reported to 


their legislatures on possible sites rece 
undertake 


ly, and will soon 
favorable 





borings at the most sifes, to be in 


position to report definite designs and costs. 
- pidnccieminenninnts 

OIL BURNING LOCOM@GTIVES must be used on rail 
way lines through the Adirondack forests, according to 
an order just issued by the Public Service Commission 
of the Second District of New York The-order is issued 
as the result of an epplication by Mr. James S. Whip 
ple, Forest Commissioner of New York, and is an out- 


From the 
Commission 
burned 
was by fires set from 


fires of the fall of 1908. 
evidence submitted in the case, the 
cludes that about 40% of the land 
Adirondacks during the fall of 10S 
The 
the requirements of safety by 


growth of the forest 
con- 
over in the 
locomotives. railroad companies proposed to meet 
providing additional safe- 
guards against the escape of sparks and the dropping of 
from the They proposed to 
combustible from the way; establish a 
special patrol, with a special telephone system, and run 
extinguishing trains These safeguards the 
does not consider adequate. An ‘ 
made of the possibility of introducing electric- 


coals ashpan. also clear 


matter right of 
special fire 


Commission investiga- 





ity for the operation of the lines, but this was found 
to be financially impracticable, and it was therefore 
decided that the only feasible plan of preventing fires 


was to adopt oil burning locomotives. The order of the 
Commi requires_that the locomotives used between 
April 15 Nov. 1 in each year, between the hours 
of 8 p. m., and 8 a. m., shall be required to burn oil in 
the generation of steam. Locomotives burning coal any- 
where in the Adirondack preserves must be subject to 
the inspection of the Commission, and may not be used 
until a certificate is issued after such inspection by the 
Commission’s authority. The equipment with oil burn- 
ing apparatus must be completed not than April 
15, 1910, and at Mohawk 
& Malone R. R., & Hudson 
R. R. must be equipped and in service with oil burning 
apparatus not later than July 15 of the present year. 





sion 
and 


later 


least two locomotives on the 


and two on the Delaware 


* 
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COUNT ZEPPELIN with his latest huge dirigible bal- 
loon ascended at his factory, at Friedrichshaven on Lake 
Constance, Germany, early in the morning of April 1 
for a flight to Munich, 175 away. The airship 
reached the outskirts of Munich, where military maneuv- 
ers were being carried on and after circling about, at- 
tempted to land. A strong wind was blowing all during 
the voyage and at Munich a squall encountered. 
The immense airship was unable to land on account of 
trouble with its engines and it was blown 60 miles out 
of its course before a landing could be safely made. The 
airship was then deflated and watched by soldiers, which 
were rushed to the scene. On April 2d, the balloon was 
reinflated, by the military balloon corps, which had come 
up, ascended and went to Munich, where the aeronauts 
were received with popular demonstrations. The return 
to Friedrichshaven was uneventful. This performance 
is considered remarkable, as the landing of the huge 
rigid balloon was successful less favorable condi- 
than when Count previous models have 
been wrecked. 





miles 


was 


under 
tions Zeppelin’s 
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TWO STEEL BRIDGES WERE DYNAMITED during 
the past fortnight. On March 19 the Lake Shore R. R 
bridge in course of construction at Indiana Harbor, Ind., 
immediately after the passage 





was blown up at 7 a. m., 
on an adjacent track of a passenger train. No one was 
injured but the injury to the steel 
On March 31, at 3 a. m., the steel 
course of construction 


work was extensive. 
highway viaduct in 
back of Ho- 
boken, N. J., a Y-shaped structure connecting Hoboken, 
West Hoboken and Jersey City Heights, was 
wrecked by the explosion under one of the tower bent 
of a large charge of The injury to the 
viaduct was confined mostly to the immediate 
of the explosion and will aggregate 
The adjacent buildings were damaged 
greater extent. 

Both of the contractors on the above bridges employed 
non-union labor and had had trouble with the 
on that score. As yet the dynamiters have not 


across the: meadows 
partially 


dynamite. 
vicinity 
$5,000 


to a considerably 


possibly 


unions 
been 


THE NUMBER OF 
occurred in the 


BOILER 


United States 


EXPLOSIONS which have 


and the adjacent parts of 


Canada and Mexico during the year 1908 is given as 470 


in a recent issue of the ‘‘Locomotive,’’ the 


Boiler 


organ of the 


Hartford Steam {Inspection & Insurance Co., which 





gives in addition the information summarized in the 
following table 
Boiler Persons Deaths per 
explosion killed explosion 
1908 . itweeiwseee 170 ‘ 0.598 
1007 awe a er 471 0.637 
1906. ... 431 0.545 
1h. . - eae aan 450 0 1 
1904 =A ; 391 0.563 
During 1908S the average number injured but not 


killed, per explosion was 1.13. 
the Hartford Co. ha recorded 
which have resulted either 


During the past 41 year 
10.051 


immediately or 


boiler explosion 


within a few 


days in 10,S84 deaths and in the more or less seriou 
injury of 15,634 other person in addition to those 
killed. 

— _—_— - 


IMPROVEMENTS 


ton, Ohio, are 


TO THE WATER-WORKS OF DAY 
recommended by the Fire 
Prevention of the National Board of Fire Underwriters 
(George W. Hoyt, Chairman, 135 William St., New York), 
in a report just These recommendations indicate 
that the conditions found at Dayton were les 
than existing at most of the 
tigated It is 


be engaged to attend to all 


Committee on 


issued 
satisfactory 


those other places inves- 


recommended that a competent engineer 
the engineering work of the 
revise the 


The 
flow of the dischars 


department, and that he plar ind records 





of the dist 


to measure the 


ribution system installation of apparatus 





> Mains, and of a 


system for recording water consumption and pumping 
slip, are also advised. A 20,000,000-gallon reservoir, 
with a 36-in. main leading from it to the distribution 
system, is also recommended. 

a 


AN INTERNATIONAL 
and 


EXHIBITION OF RAILWAYS 
held by the Argentine 
from May to November, 1910, 
one-hundredth anniversary of 
the independence of the nation. 
of which the president is Mr. 
E., General Director of 
sending out to interested 
tions of the exposition 
industries and appliances 
These include all 
automobiles, cycles, 
telephones, beasts of burden 
highway military transportation, 
ing and fire 


Land Transport is to be 
Republic, at Buenos Aires, 
in commemoration of the 

The board of direction, 
Alberto Schneidewind, C. 
Argentine 


Railroads, is now 


rules and 
schedule of the 
which are to be exhibited 
manner of and tramways, 
post-office and telegraph appliances, 


parties the regula- 


and a various 


railways 


and vehicles, roads and 
municipal street 
hygiene and 
In view of the wonderful progress that the south 
ern republics have recently 
this would seem to be a 


the railway equipment 


clean 
fighting wagons, safety de 
vices. 
still 
field for exhibits for 
houses of the 


made and are making, 
some of 


United States 





MORTALITY FROM CONSUMPTION IN DUSTY 
trades is discussed at length in Bulletin 79 of the U. S$ 


Bureau of Labor. The discussion 
Frederick L. Hoffman [of the Insurance Co., 
Newark, N. J.J]. The author considers 42 occupations, 
grouped in accordance with exposure to dust of metallic, 
mineral, vegetable-fiber and animal and 

origin. We quote from a summary of the 
by the Bureau of Labor as 


Of the deaths from all 
of age and over in the 
States, 14.8% were from 
dustrial-insurance 


was prepared by Mr 


Prudential 


mixed-fiber 
bulletin issued 
follows: 

causes among males 15 
registration area of the 
consumption At 
experience the 


years 
United 
cording to in- 
corresponding portions 





were 36.9% for occupations exposed to metallic dust, 
28.6% for those exposed to mineral dust, 24.8% for those 
exposed to vegetable fiber dust, and 32.1% for those ex 


posed to animal and mixed fiber dust 
showing the highest consumption mortal was grinders 
among whom 4.2% of all deaths were from that disease 

In each occupation group the highest consumption mor 
tality was among persons from 25 to 34 years of age, 
the proportion of deaths from consumption for that age 
group being 57.2% in occupations exposed to 
dust, 47.6 in those exposed to mineral 
in those exposed to vegetable fiber dust, and 53.3% in 
those exposed to animal and mixed fiber dust, as com- 
pared with 31.3% for maies in the registration area. 

In conjunction with the industrial-insurance mortality 
experience, occupational mortality statistics are presented 
from the reports of the United States Census, British of- 
ficial reports, and the occupation mortality st ics of 
Rhode Island, which furnish additional evidence of the 
health-injurious effects of exposure in the occupations 
considered. These injurious effects are reflected in the 
comparatively small proportion of persons of advanced 


The occupation 






metallic 


dust, 53.9% 








years, a higher general death rate, and very high specific 
death rates from consumption and other respiratory 
diseases. 

It is the opinion of tuthor that by intelligent 
methods of ventilation a removal the consumption 
death rate among wage-earners can be reduced from 2.2 
per 1,000, the rate based on the number of deaths among 





gainfully employed persons 10 years of age and over in 
the registration states in 190), to 1,000, the 
average rate for 2) small cities, a in the mor 
tality statistics of the United States for 1901 to 
1905 Such a reduction, the autt € would re- 





sult in an annual saving of human lives and 



























years of life for every death from con- 


by rational conditions of industrial life. 


would represent a total of 342,465 years of 


and by just so much the industrial 
American nation would be increased. 


onomic value of a year’s-lifetime at only 
iverage economic gain to the nation would 
very avoidable death of a wage-earner from 
representing the enormous total of $68,493,- 


gate annual financial value in the prob- 


ears of adult human life With such re- 
ithin the range of practical attainment, 
reason should be left undone as a na- 


individual or social duty to prevent 
now enormous, loss of human life from 
to the unfavorable conditions in Amer- 


—— 





Personals. 


of Clearfield, Pa., has been elected 
at Curwinsville, Pa. 


ner, Assoc. M. Am. Soc. C. E., has been 
sistant Engineer of the Missouri Pacific 


Mo 
Gottsberger, M. Am. Inst. M. E., has 


position as General Manager of the Ten- 


Copperhill, Tenn 


Hiudson, Vice-President of the Mexican Cen- 


the Mexican Pacific Ry., has been made 


sident of the National Lines of Mexico. 


Stoughton, M. Am. Inst. M. E., formerly 
sor of Metallurgy at Columbia University, 


an office as a consulting metallurgist in iron 


165 Broadway, New York City. 

until recently an Assistant Engineer 
acifie Ry., has been appointed Super- 
and Buildings on the Yellowstone di- 


same railway, with headquarters at Glen- 


dington, of Rochester, N. Y., has formed a 


his sons, Mr. Claude Ludington and Mr. 
J under the firm name of I. M. 
ns, Contractor with offices in the 


Larimer, Superintendent of the St. Louis 
, 





of Texas, with headquarters at Mount 


has resigned His successor is Mr. Wm. 
has been serving as chief clerk to the 


railway. 


Shanahan, formerly Supervisor of Bridges 
for the San Pedro, Los Angeles & Salt 


been appointed Division Engineer in 


construction of the shops, roundhouse and 


to be erected at Las Vegas, Cal. 





formerly Principal Assistant Engineer 


‘Iphia, Baltimore & Washington R. R., has 
Superintendent of the New York, Philadelphia 


succeeding Mr. J. G. Rodgers, whose 


announced in this column April 1. 





Dawley, M. Am. Soc. C. E., has retired 
as Engineer of Construction of the 
Haven & Hartford R. R. He will be 
railroad as Consulting Engineer, and it 
he will enter upon the private practice 
Providence, R. I. 

Michel, Assoc. Am. Soc. M. E., has 
his position as Manager of the Geo. H. 
York City, and has opened an office as 


engineer at 1572 Hudson Terminal Bldg., 
He will confine his attention to the promotion 
pecialties, power transmissions and machine 


Motive 


Symons has been appointed Superin 
Power and Machinery of the Chicago 
with headquarters at St. Paul, Minn 


Chrysler, formerly Superintendent of Motive 
remain in the service as Assistant Superin- 
Motive Power and Machinery, with head- 
Oelwein, Lowa. 





Haddock, M. Am. Soc. M. E., has re- 


ition as Chief Engineer of the chain de- 


Jeffrey Mfg. Co. and has opened an 
gning engineer in the Shultz Bldg., Co- 
He will give special attention to the 


mining equipment and stone and gravel 
screening plants 





il, in charge of the mine rescue work 
Geological Survey, Technologic Branch, 
for Europe to investigate methods of 


lamps and explosives and of conducting 


operations Mr. Paul will be accompanied, 





Europe, by Mr Axel Larson, who was 


the Nobel Explosive Works of Denmark. 


nd Pennington, who recently became Presi- 
Minneapolis, St. Paul & Sault Ste. Marie 
nnounced in this column March 18, has be- 


of the Wisconsin Central Ry., which 
by the M., St. P. & S. Ste. M. Ry. Mr. 
eds Mr. Newman Erb, who has been 
Wisconsin Central only since January, 












































ENGINEERING NEWS. 


BOSTON SOCIETY 


Philadelphia office 


Wednesday, March 17, 1909. The meeting marked an in- 


and was eminently successful. 
The business meeting was called to order at 11 a. m. 








members present. The annual reports of the various of- 


Sheffield Scientific ficials showed the society to be in a prosperous condition, 


ivil engineer by the Northern Pacific 


manent fund exceeding $23,000. 


Engineering Societies. 


COMING MEETINGS. 
id gama MASTER BOILER MAKERS’ ASSO- 
ATION. 


Permanent Quarters, and the Committee 





committee to prepare definite plans for a joint engineer- 





incur the necessary expense for investigations and plans, 
and to find out definitely what other societies would rent 
quarters on long-term leases if the plan should be car- 


Vought, 95 Liberty St., New York City. 
AMERICAN SOCIETY 
Spring meeting at Washington, D. C. 
Calvin W. Rice, 29 West 39th St., New York City. 
ELECTROCHEMICAL SOCIETY. 

meeting at Niagara Falls, 
Lehigh University, 


Boston together in a single club. The opposition to this 


D : ' technical club on the line of the usual social club, from 
Annual meeting at Richmond, Va, 


CAN FOUNDRYMEN’S greater part of the members present, however, evidently 
y Annual meeting at Cincinnati, Ohio. 
Richard Moldenke, ‘ 

AMERICAN RAILWAY ASSOCIATION. 

meeting at New York City. 
W. F. Allen, 24 Park Place, New York City. 
PROTECTION ASSOCIATION. 
Annual meeting at New York City. 


believed it impossible to support 
Worcester then delivered his annual address. 


ties during the year, Mr. Worcester spoke of the neces- 
sity of infusing new blood into any organization if it is 
He deprecated the fact that the prac- 
tice of the Boston Society had been to elect, as a rule, 
only the older members to official positions. 
ing the past year, presidents at the time of their election 
had been members of the society for an average of 23.1 








to make progress 






























































AMERICAN WATER-WORKS ASSOCIATION. 











The average length of mem- 
bership of these and other officials at the time of their 











Secy., John M. Diven, 14 George St., Charleston, S. C. 























Annual convention at Atlantic City, N. J. 
390 Old Colony Bidg., 




















it according to human 
the society at about the time the new members w 

















MASTER CAR BUILDERS’ 
Annual convention at Atlantic City, N. J. 
39 Old Colony Bidg., 






































suggested a change in methods of nomination 
in the statements sent out with letter ballots, 
changes being designed to bring in younger members to 
direct the affairs of the society. 
dates are presented for every office. 

















INTERNATIONAL RAILWAY FUEL ASSOCIATION. 


D. B, Sebastian, C, 
tion, Chicago, Ill. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERIN- 





























R. R., 327 La Salle Sta- 
































Annual meeting at Detroit, Mich. 
P, W. Drew, Wisconsin Central Ry., Chicago, IIl. 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 











besides bringing the unpleasant 
men voted for each 
inevitably forcing the membership to make a choice be- 



































The letter ballot does the rest of the evil. 
who vote, in a very large proportion, are men who gel- 
attend the meetings. 





Secy., Ralph W. Pope, 33 West 39th St., New York 


























AMERICAN SOCIETY FOR TESTING MATERIALS. 
Annual meeting at Atlantic City, N. J. 


University of Pennsylvania, 









































Edgar Marburg, 
Philadelphia, Pa. 





He may be the best man for the position, 
but he is more likely to be one whose professional ad- 
vancement has made 
he has lost touch with the society, and, in taking it up 
at a personal sacrifice, cannot readily acquire the spirit 
the younger element. 

















SOCIETY OF CIVIL ENGINEERS.—At 
































and suggestive line of 
in the president’s address related to a possible means of 























At a meeting to be 




















grade of papers of more interest to the membership, and 























scriptive of engineering works actually carried out seem 

















tests, shop work and galvanizing, shipping and erection. 
ELECTRICAL SOCIETY.—A meeting was 



































regular Hippodrome 





performance the 
the stage and were addressed by 

















officers elected for the 








coming year, as follows: 


























COTTON MANUFAC- 
meeting will be held April 
Papers are expected on the fol- 


Vice-President, Charles T. Main. 
S. Everett Tinkham. 























Librarian, Fred'k I, Winslow. 
Director, Fred’k H. Fay. 

The meeting then 
annual dinner, and the members, 
to the large hall 
was served at about 2 p. m. 






































“‘Commutaior Grinding’’; 



































Efficiency Lamps’’ 









































pressing his appreciation of the honor, he presented an 
address descriptive of the railroad terminals in most of 
the large cities of the world, 
stereoptican views. 
meeting adjourned at about 5 
in the evening was 


























thorized announcement to the manufacture and 




















lowed by brief papers by Mr. A. Stansfield, M. Am. 



































The composition and principal advantages of monel metal 
were noted in Eng. News, Feb. - 


especially written 
added to the jollity of the occasion. 


for the occasion, 
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